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(57) [SM] 

ft^-W?^ C itfBWCttttSnfcaWMM^E 'J -fc 

h^^y 1 5©±Stffi£=* : "*'AV>*±BMMi 1 9 
tStifi«2 2l:i0S!«T5. 
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1 

KU-f >m& • V-XW^ft^M ISh7> 

st. 

U boEBM I S h7>v J X^»-!^{ii]^lCT38g^=] 
Bjc-TSXfit. 10 

mf less * /1 -> * © ±S$®H t * -V /t > * n > ^ 
KK >®*S • V — X^JK^r^fT-SM ISh7> 

fit. 

U ittjfBM I S h7>y'X!?ffl- WMmmzTffi&tfzi 

lit, 

d<B«. !WE*illfl£»t6±lC^2©*B«il*»ric-r*X 
fit. 

57 h*-MBiaL, BiJfBM I S h ^>->*X^OTffi«« 30 
511 t SrjMIT* Z t Sr^SS i -r-5¥«fr^SW3Sjg 

■Jim. 

e>&5 H U-f • V-XSS^tt^M ISh7> 

^T.^Sr^ert-SIfit. 

BtflB^ttSISXtClg 1 a>tt»lt£»j£T*X 

fit. 

U bubBM I S h7>S?X*©-*«<B*£TSMM<=i 
>9 9 htZ>¥-y h»*WESB 1 ©«ftK±lc»riJr* 
ttfelcWIEM I S h7>^*X^«ft!«<M®^!CT3SSf 



2 

mffi¥W#Sfi±K»2©<6*gt£Ji?j56-f5X 

fit. 

znm. mtE^m»&m.±izT^m.m. &&m#%>m.& 

V A° is* Sr^eET-SXfi t . 

mz&mnte* -v* /1 -> ^ © xasna t s§ 2 0 * r a •> 9 

Zi > ^ ? h 7° 5 ^© ± JSffi t W Dfl MiT 5 QffiiBM £ 

xfi t ^iiffi-r 5 c t t -r-s 
[it*3i4] it 1 nm 3 ©utn^ 1 m\zmm<D 

fflK»««#*WV>*£JBj5frrsxg£ffi8B*«E# 

$ff^B)t-r-&xfi tcofyixwia^ 3 cojg^sifcmaia^n 
bme>n>$>i7 bft— ;u£ngp-t-sxfit££ e 

[IS*3I5] lit*3t 1 7SS 3 m>lTn^ 1 3tfCfB*!c© 

WfBm&8Bi8il£fl2fi)c-t5Xf§te, mHB+r/N°->^a>^ 
i7 h7 r 7^<D±«®^Xu/5 1 >^Lfe^{Cft«siBmW 
SrltfS L T/t* - - > if-TZ, Z t Sr4#m t T 

[M*fM6] »*3i 1 M3«^fnA> 1 3KctBi6c75 
T MgB9fi0!««4- -V A v ^ €• MtiLt 5 su (C. tK^ % iJ 7, 

ia&zS'g.^&ji X(D'PU< t fe— Jj^m^^x->>* u > 

5 Xfi <£ Z t ® t f -5 ¥*#ii«S! 

[18*317] iS#3il 71M3<7H>f nrt>l JlfcfB^W 
WfB3im^«c+-v/t->^S:^flE-r-5IS. T^ffi^43«fc 
3<D*6^^?ritfIL. mlBBM3(D*6i^mSSWWICP^P 

Hff^eKffl (Dnmttm&mn Lfzmiz, wib^ 3 co^p 
±e>mmtm&m£;-r2>znz£.^Tmm±unm&m 

s£-T5 C t ^f#^t-r5¥^ft^^cog!it^f£„ 
[II*3i8] lf*3j7sBtS<7)##tt:^S«©it^?ilC 

WfB|g3W*ei&K±<7)iaSW4S'^L/i^, mrIBm3 

zn?—>&m^Tm&rt9——>i?tiaiL-rz>zt$:<ft 



(3) 
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3 

■Eta '> Kr^vegS 0tfet0f-2 ©|fe»BU:43«fc 

<t. ^n-^ni^— ft »s9iH^ t u -t;KDM i s h^>->* 
-t-n-^nig— fro wia^ * u -fe^©^***:* r/t 

-^-fl-ftl!^— ^JOWfH^^EU-feJKDM I S h7>yX^ 

*w**wi:*n*ftM i s h7>^^s*(jEt4 

Slit. 

> • • V-XfiSlSfC&ttS&M I S h7>-^ 

mib?- Fia-ticss i <n&mm*M&tz>Tm£. 30 
icBsst^-r * 7f (r) ix ^be-t s 11 £ . 

mrf3+^A-->^n>^i7 F:/^±;l3cfcJ>*HaiBSg2©|g 
iWIBSB 3 ol6»il±C**i-€ f tim— ff ©a»ffl<0 ^ t 'J 
t/SSH^O+t/ty^yu- HI SMC 7- 



4 

MtBS 4 ©*e&&©fltrgE3£ * /t -> 9 <D±mmm 

*-;^HPtl> t <t fete, buIB^ 4 <Z>tMMJt«i J: $ 
3 ©|gii^©iftfB^WV>*3>^:7 hT^^-hfC**^ 
-r*»^lC«ffE»tt«l!fflOjB2©a>^i7 F*-;i^ 

■t tc 3£&m#4- * v 9 <d ±^mm <t + -v n -> ^ n 

sr. mmm 2 (Dmmmis&zfim 1 <DH&&m\zm#!.mz 
ziyzv h*-;u«rnp-r*xg£, mmm2&mm±. 
*3i^mrtE3>^i7 b*-)i>ftm\zmte&&mm&m 
arrsxat. HuiB^2^a^±©ii5gi^^W4<£{k 

Iffl©MIS h 7 Ait itgc<z>*^E>j-tr;u 

t. ^n^*ni^—fr©ii>JfB*^'J-tlJU<£>M I S h 7 >y 

^n^nisi-fTWmFlB^ ^ >J -tr JKD§fi^f|#:^ r 

K#aKtttt3n&*»*©*wv>*:/u— hat. 

■€-tl-€-*tlfH|— ^JcoftfrlB^^E'J-fe^cOM I S h^>> ; X^ 
BS¥ff^*(^IC^-tl^-*nM I S h7>yX5-^I^f5 

-r >m&&&&Lfr&e>&mvtizMi8.L. z\(D$a, m®. 

> • ^r**- V—T^famz&WZ&M I S S5>vX 

ft*i^nc»j*-r*xat» 

\zzi>$>>7 K-rs*»c*©ev h^^HtuB^i oifittii 



5 

*WEIB2©lfi|»BtC««>ii*»riE-r*xa(i:. 
St, 

■fe J KC i5 It -5 3i rt is 9 T'&m £ tl -5 TSBflM 

^tSIii:, 20 
iC*ffS-r«.SC»{cmSie^S^fflcD^2ron>^^ 

<h*-4¥»{**B©«ji:58s-. 
M I S h7>yX^t. 

MEM I S H5>^X*SStJ¥##S«±l;:»j«a*l 

ffinmi<D&mm<D±mmizB!$.2ti. T^mm. &m 40 

/\z/9zi>99 hy7^CD±^i:HiiIE5SSI^#: 

w 14] *##*«©«B»tc»i«$nfc^tt 

M I S h7>y*X^i, 

ItEMi S h5>^X*S#tMM*flc««±i;:jBj£sn 
fcSSl ©»»■!£. so 
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6 

l£3nfcb'>-"rSf!er. - ■ . • • . - • • =.. ... 
mifESfl 2 ©*6ig:l8[*3*3j;tf^ l (DtfemMfolzmibiLZj-te 

Wffi!B2<0tt«Bt©±Hfi!llc»j«3n. T9$mH. 9M! 

=*■ - v / v> * ©±*«« £ <0 B *«ttT * *«E* i & ft 

M I S t-7>vX^t, 

buibm i s h^>^x^^ts^mwmwi±.\zm^n 
99 h-f^-y&ftVTmzFu-i >m& • y-xi^ffl 

®« • v—xmi&v>-o*><Di&j3<DmmzTfflm&zi>5? 
HuiEt*-y bm&-£ts¥m#&m±!,zi&i$.2rLtzm2 ©*& 
ififcm2<Dii&mmmzmtbi±&&i&2ti. bmesbi©* 

JffigES2©*es&±»;:jE*6K<*n. TSB«@. ^^im^^i 

s^m^* t/iy ^ ©±g&^;® t co Pei *mm-r z> «@e>& 

cii*^ 1 6 ] mmm 1 3 7bm 1 5 ©n-rna* 1 

mtt\m,9^y99 h^^9'<D±^x\ R-d, MSE 
temmit* * /t ©t?3 \zMrfL s nfc^ 3 co^^ £ 
£<=.(;: IMSU 

^ h^-;k€rv>LTH5sE+^/t->^3>^i7 h^y*® 
±«3 <t mIfE3i^*#:+ r : s i? <» £ (Dm 

[ff5}c^l7] 3 75^1 6C0U-rtl^l^(C 

tE«W*«^@(CiJV»T, h^bE+^/-?->^3>^^ h 
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[»#B-2 11 Bl*33ll 3 75M2 OCti-rn^lfllC 

-r mmwtfiz nx ^ -g. n t t. -r * 

CM*«2 2] 3 75S2 0©^m*U«tC 80 

-?-n^niwi— ffoomrfB^^EU-t^roM i sh7> 
<t, ^n-^ftra— ^©msb^u -fe;uc9M i s h7>-^ 

So 

[i*S2 3] M*ai 3 7iM2 2©^-fn*M^{C 



8 

C©&, (WHB i l i 3l***±K*I©ie«l«*»(fi-r*I 

mzw.ini&m.mzwsimzziyt'z h^—)v^mu 

L, itfJEM I S H5>^^©— «MH**»CTSH»A*3 
htstv h^3>^i7 h:/5$M3j;z/i)M2M I 

m%d?&2v>mmm\z&$imzn>-?i/ h*—)i&Mu 

U 8<rfB?S^S^^^/1->^c73JtSB«a<h + -v/\-->^n 
fflE«l*5«fc£Kfl&Efc?-;/ hSIriy^ h77^©-L«5Wc 

2<D&mm±izmi$.-r2>T.mh. 

SB^± (C*f Jfcf -5> IZ t* T sfc— )V £ ffl a L fc^, iJE 
^3CD«6»)K±* e t^t*7*— JH*3BCJClf y hi&ftFjftffl 
©3lf|*r»*ittaLT^^— =->^L/. ffiGJB 3 QilBtt 

[W^JB 2 6 ] •C-ti^n««ni&KR(C9fiSi1l#«R 
*ffl^fc*®IBiftffl©^«^^/1v^43«J:OC«?affe 
mm<DMI S h7>^X^*ffiAfc^lS:0D^ ; E'J-fe;l/ 
-tn-^tlH— ffOftJC^^E'J-fcJKJDM I S h5>y 

\z&mi,zigm2ntcmwt*<D3r* n^z-fv— H^t, 

-f >««t*#ba:38«6lt»*fc:»j«L. C©SS, 

vuzmmmzmw-Zizz z. t-v-t^y w$.*w%.s 

> • • y— X^lC*5tt-5&M I S h7>vX 
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St. 

;k Hiff2m2ro*6^OTmrl2^A'/N 0 ->^rj>5'^ h 
7^ ^±tc#fcT* 2 

99te^2K)^Kt±icmffiiBi8«^S:*i®b. H«ri2Wi 
it. 

IBm3<7)^l^±TS^ICfBS^ff^r6]. fie. BfiiB^f 
&&<7><7— K&KBSiE?£T5:£ffllC^j£T5XiIt£:* 

M I S h7>->'7.^<h. 

£ Mfcf7 h^n>^^7 h^^i, 



10 

*#«iiR*fflt»fc*siBH6iiii)i*jj:tx±aB«asfl-r* 

fcg§2©*6«iBii:, 

fnE^2<D*6^±(c^Be$n. B5ta^2<75*e^(cii 

««lcBBna*lfc:J>** h*-;U£^LTffJfB3ii!f§m 
mrlB^ 2 W*fe^±lc^5£$n. mrfB^2W*e^tc» 

?&mmm*fsts*m&m®.±.\zw*i&znitn 3 
Bit. 

mjiBssi 3 (nwMmizmumzffinistLtz XT*— Mzm 
mznzttbiz mrtsm 3 (Dmmm±iz mm s n& b* > 
®*12 8] tS*E2 7 id.me>¥Wftms.iz$u,-> 

T. 

#-f h«&©^ftJ&>6&53t^m#BI£m>Jfc*$8fB1tc 
fflffl + tAy^iX-f y^ffl h7>^X*t£*nr-5;* 

mz, mm£m&mmmiz&rtz>mfflmmmzwttffzM 

Offl&mtb&tzSbiZA 1. AlCu, AlCuSi. C 
u(D'pU< t&— -3©*mSU 7D- -r-SXg^fflli-g) 

[ifjf<JS3 o] *#«:a«±»c»is*nfc^-f -y^ffl 

m h5>>iSX5HZ&mzntz&l<Diiv vmziy^o h 

it, 

mmtti2<DmmmizMm&>iz&i&2?itzhzT*-)\,to& 

mub^^^iZA 1 . AlCu, AlCuSi. Cu0'> 



(7) 
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[§s#ji 3 1 ] m *m 3 o aa«©*»#««cfeir» 

T, 

*me±«««±k cnKttttan&±»«fipst o tu le 

g. TiN^^;H. T i *^;Pg«lvrn^iW£J5££ 10 
tlfc H <b * £ f -5 ¥«#l£go 

[f)$3! 3 2 ] 3 1 G«C!)¥*«ttB(C«Vi 

T, 

;*^;Hf, TiNl< t i Hi, XM7^ffii;i-3Tf 

[flt:£3i3 3] M*«3 0 7iS3 2©Hfn*»l «(C 
flftSBf> hSIfcfc, Al, AlCu, AlCuSi, Cu 

(D'>&< tt>-~-D<Dttmzm^2>z\£&<$Wi£Lfz*m 20 

Eto*I#8Ii:iv>T. lte±S«f% 0 tB UEiSi 
A 1 . AlCuS i, A I Cu, Vt*#)l>, T i N 
T i *5>)V<D'PU — -D^m^mT -5 d 

[ffl!#«3 5] B»**3 0 7JS3 4Ot»-r*i^l«lC 
E«0*»fr«ll»**V»T, MfBSg 1 OiBttJIJblcifflflB 
±«««*9fflUEII<kra-EI*JiT#j«Sft&i6 1 If 

[§t#9l 3 6 ] M:ftg 3 5 eift0JHtttga<C&<r> 
T. iiufBIg 1 SEiggte, tfeHilfB^lcDh'-y hijg 

fJHBMI 1 ©*fei^Bro±^T. ^OSJIB^ 2 (ommmvT 

hn^>zt> \*zf?{f<»-k%iimzTii%ffltfzi>? ? hf 40 

BufB^3(Of^ h^a>^i7 h^^^tt, fffllBJg 3 Qlft 
i-StC, A 1 , AlCu. AlCuSi, CuC7)^tS;< 

3 8 ] m&m 3 7 K«0iNltt&BC£lr> 

T. 

ftstBm 2 (D&mmtmzwi 3 <Dmmm<Dm\z. mzmE 
%2<DmigiBizmiR&}iz&tfL2tircz3>9? h*-;u£ so 



12 

[§i*^ 3 9 ] — *t©*«r.aic4>fc <«tfc2 ai^jiw 

i»ttK<kK<i:EiSM*«HbT^S¥W#:^S^S!iST 

mi 1 ®«&£tt?j£-f2>$ 1 tiMigt, 
i$immn#f%±izm 2 tonm&m&T&m 2 hisei 

IlCtffl^fft^TO. 5 X 1 3 3. 3 2 2 Pa«± 
500X133. 322Pa JWT<&i*EETT#i&j£fl[ 1 

o °c/mA±-v>m.f&®M*nt£ onmt sjwrr -5 c t 
\m^m 4 o ] 3 9 &.m<D*m&3iw.<DMm-jj 

Mm$HEETV>£MMW&. 0 . 5X133. 3? 2 2 P a 
£0:5 0 0 X 1 3 3. 3 2 2 P a RTW&ijttfJET&S 

[Ifjfc^U 1 ] If ^3 9 £7fcte4 0fB^©*##:^ 
[Sf*3I4 2] §?#5J3 9Sfctt4 o&m<D i tm&& 

m.<om^mz^x. mmmn&m&&mmmmn<£ 

[0 0 0 1 ] 

~> ? (Dmrnmizm-smitVim &m ^tz * -t u -t;KD 7 u 

m^M^'J (FRAM) tr^tt^>-b:^h7>> ? x^ • -t 
(DRAM) E*tt***:U-fc;U©«fifc&}££; 



(8) 

13 

J t<Dffim\ZM'?Z> : b(DT\ FRAMSS^IiDRAMS 
[0 0 0 2] 

^BISfr/^EU-fe^ ( F RAMtJW *ct^057K 
F RAM^ftl ^lJ6Tt^o 
[0 0 0 3] 3R«ttRtt. «**«EPJP*nfc«ft— M 

a©«*««aiiiDatifc«pc»«ifl[)i«#3j«Re-r*4»ttt 
[0004] ^©RmfKo^s^ift^^Kte-rs^aw 

[0 0 0 5] dCQFRAM-fe;H2, DRAM-fe;UC0^^ 

ftmm&^yvtmtzLTibt^ijizMzsfrnT^&m 

[0 0 0 6] FRAMli, *fi^^iJ(7)^T^^)D 
RAM <tJt«-rSt, 

i/t7^77^SaSRAMtlfcRLTt), Sfl 

[0 0 0 7] ±E©i3afif»*»^FRAMH 
COD R AM, v^^U, SRAM<i:(OI^ 

±fz. FRAMte, /bf'J- UX-tTiSiiKjf^ 
^«T**OT, (RF- I D : Radio 

Frequency-Identification Data ) ^(E>Kg8#*£a£ 0 o 40 
O$)^ 0 ft*5. FRAMW^^UtJ^ill DRA 

MOSFETC0y-h*g^tC43^T^>Un>Kfb 
[0 0 0 8] FRAMt;U:lt m2 2 (C^TJ; 50 
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\Z£0ffif&2tLZ> 1 H^>^X* • 1**/V>* ( i t 
/ICtBT) SJOT^OTch, 1*12 4{c^T<£?{C, 2-3 

£tl£2 h^>:xX* • 2**/V>* (2 T/2 CchfflS 
T) SCO 

[0 0 0 9] lT/lC«igtt, DRAM£|WJ^<£>i§&jj| 
[0 0 10] 2T/2CMH 1 T/ 1 Cfgig<Z)2{g 

[ooii] i^fn©«ifijc*(riTfc, T*tt»M±jz 

H(OKfb»JiBBt+fcn>^i7 h^-M^LTA 1 
[0 0 12] t^^>T\ H9fBLfcct-5JCFRAM-fe;Utt 

fc, RS© F R A Mr/H ^ *i©f /H 7 tltt 5 

m^ismmitiz^^^u^^mmm&m^rmxL 

[0 0 13] FRAM-rA>fX«:«f«Ufc*##jfe«l5i 

0> FRAM©Bifi±**aclBHta:S. 
[0 0 14] **^SAt5Ii(0-W(!:LT, ^JfSE 

[0 0 15] «T> ±8B<Z5KHS(c:^^TaffWJc:i¥ffl«c 

[0 0 16] KRStf^^E'J-fe;KD«lifitLT, 
(1) hfy h»OTJB«cSSSS«#+ + /^v^«riB«Lfc 
H»«ftsQ*|j6, (2) 5S!Sift:+t/ty?(7)TI 

[0 0 17] WEf^y h«af^0«lifi(O5S««#^qE"J 

fflOMOSh7>y7^) <B±BK:&»«f£*-WV>* 

[ooi8] wesiBi«#*^/t'>^ft»j«-rftiR, * 



(9) 
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[0 0 19] ddT. 5£SStt#*m<hLTPZT 

>Mi>)vnymm) zmm-timG* iMt:*pF-t-#tt« 

&\ZP ZT*©P bjWffiftTSJltCfiH-rs^lfe©* 

S(±iiS«6 0 0 < C~7 0 OtT^S. 10 
[0 0 2 0] 5IM#*ffitlTSBT UKP 

ii3?te~8 0 Ot:©iS5tgT-*-5„ 

[0 0 2 1] Lj&*U ±!BL&J:3ftB»<D»*7:^- 
;i/^fic, flats p t nfcT8BSffi## u -> U3>^7 
y«hS^UT>'U-y--f fe^^tt, #'J->Ua 

> y 7 ^ amit-r z> <t v 1 o tz mm&± u $ . 

[0 0 2 2] flftgEfc*y h^5tf^0^ii©5Sg|«ft: 

[0 0 2 3] C©0g, 5£»®#:=^/1->*©~F8B®1£ 
(0tJA«P t) h^>-^X^i:«'#U->Un>7 p 

[0024] z\tuz*iLT> 5SR®(M 1 -wt5'i'©-hffi 
tSi/U h7>^X^*S*&*K*Sa>e>ft£^/?T® 
«E*TiB»»C»«-r-B±««S»a!«ifi3&»SjiEanT 
H*. £©*lifitt,. 3£S§«#*W1->*©A:?->U-f 30 
7?h©£aflE#fc«W*t»i^31#ft*»*tK MH« 

««±OS»i:EITS - <t tc <£ 0«B«f«Jfi**3l-r* 

[0 0 2 5] ±l5f^ h^5fe^D • ±gE«<ii&^mil£ 

Ats^cTwia c^p-h 

[0 0 2 6] ±12 h^5tf^0 • ±8*IIttJ«:|ft&& 
Uftl^o 

[0 0 2 7] L^L. fiWffi{fcfC#5 7X^ hJ±4>?;^- 
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[0 0 2 8] ^l^teWI-iUTPZT^BST 
Js£©BS»cff'5HI'*r©CVD ({k^^fiES) X8T03JB 

[0 0 2 9] OSD, ±««f .fcAX h5>>->*X><*:£: 

mm-r^tztbcDmmmmmm.^m^-r^miz. dram 
Tffl ^f, nx n -5«fc ? ft ^ * ;u c v d &m nft3£v> 

/v>* ©wit (as#-S**a««ftitt 
14) ©#{tS5l*iBc:-r©T, «EfflT*ftt». 
[0 0 3 0] :nt:WLT, ±SB«^i:/N°7. h5->> ; X 

? t&&m?ztzi&<nmf%nM&m&wi8.-rz>mi,z, m 

0 (Metal Organic ) C VD£ffl^T7^ffii&l8<E>JE£ 

^) ©T, ^»ttDai««#+^/t->^©«rtt*fl;*5l* 
i§ CI "5". 

[0 0 3 1] ££IC, MIE3S««##»<fcLTPZT-*> 
BSTffflWci^ 5i£I£®#^/V>^©*g*.m.i: 
ITPt, I r , I r mVfo (I rOi) . Rii . R u 
(Ru02) , LSCO, S RO/«c£©*^Mab 

[0 0 3 2] b/O^L. £*l £.©**:&£. RIE (SfStSi 
-f t>I-vf>y) . 'J ECRflUo 

to. 5 p.mmm<D-y-73.?n>u'<)\s-effifflmx.-?z> 

[0 0 3 3] -H. ^%UO#HMEa^.4rA±bT^« 

^s«/Jn$ < Sot fcm^Sr^s-r-s ^mi*:^ -V /1 

->^©«^«tt*t)3 0 f F£*±fc«jfcfcW-ntffcSft 
^©fc»lc«, +^n->^©^®a^^:#<T^. 

Z±%<-?Zfrlstj;VrU£tt. ^tlST©DRA 
MgfTIi, ±lcBt[z:#©e{cS:{c<i;D> +t/ty^©2 
#fl;tWBlfl:**ttWSnT*fc.. U^L, s 

1 O2 *©««*Btt?tt. ^©StflcfttWBMbJ^IB^Jc 
iSboo^O. tkSI«*©±#ftStt#©*^Sr*t«$ 

^> ft mtfi&m ft o x * tz . 

[0 0 3 4] t^5T> wH2Ufc.k3ftFRAM(C^ 
$> ^ l,i it D R A M \zmt>tl£ -5 <*: L T H ^> m®/ii5B^« 
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f£, ttftfltLtil ffiHBLfccfcilzP t , I r. R 
u, I r O2 , Ru02, LSCO, SROU£(Dm& 
ill** l^4*«ttKft«*<ffl ^ 6*1*. 

«u iiJfBLfccfc^lCP ZT (Pb (Zr, Ti) 
O3 ) . SBT (SrBi2Ta2 09 ) > BIT (B 
i 4 T i 3 O12) m<D^UZ/Xtl-r h«iS«:*to»fb» 

^6n§ e DRAM-fe;i/+^/1v^0)S5Ra^»l*«:<h 
LTteB ST ( (B a, S r ) T i O3 ) m&m^Ztl 10 

[0 0 3 6] cn&0RR*ft&«fr>ttXR«*Rmtt 

>> CVD (Chemical Vapor Deposition ) , MOD 
(Metal lo-Organic Decomposition ) &1tVt*J )V*f )V 
(Sol-gel ) j*&£<7)Xtf>ri-- K 2 blcte, fgtftf) 

^t^LSMCD (Liquid Source Misted Chemical De 
position) &te£tf%\ibtlTis^ 0 
[0 0 3 7] 7>rty9mt* «»J*ft«tl>T«jgttJC 20 

[0 0 3 8] L**U ZAW^U— !f:F:/U— S>3 > 
tt* N 2 • Ar, Ar/02^fI^X*TflcJi^ 

te^tn^raBM***. ■ 30 

[0 0 3 9] T^i^a >Sf£<Z)Bi;&*e>taA r 

^#0£Lfc£l»K:&'5o 40 
[0 0 4 0] ^©J»»31**HI*IBT*-6t, 

jart-et>*#afflR*«*i;s. cv 

[0 0 4 1 ] £<Bck 3 «Mic3l#«!^T7x 
-;Wffl31lc«fc 9 RottJUb^attftftCrfrtt 3 (Si:*© 
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[0 0 4 2] BtfB«a«fit>5aSi«ft:|«Ttt. # 

< tt»5 IHJH&*>£ Eft. 
[0 0 4 3] 

[0 0 44] *3B9i»4±ffi<0|BIIHj«S)S?8l-r' , «< ttStl 

[0 0 4 5] *^B^<73<t!lCOea<)(J. 4>&<<t*>2 

[0 0 4 6] £<=>K, ^^BjcDfdiOTg^tS. M<ifc 
■TZ>%fJz, &m§SMBmZi&^UtiT<Dmtb&?>-%: ! &¥s 

nft**rt'>*izy*—is&5-A.te\,<>-vn ? s\m 

[0047] sfc. *mwv>m(Dmw\3.. m®mi&m* 
* n =s 9 <Dt&mm iz&mntt- & m t > tt f r a m±j^$> z> 
^^t^mmmnm^m ^fc d r a M-t ;u5rsjit-r -sis 

[0 0 4 8] 

KK >«« • V-X««*fi-T*M I S h 

->^n>^^ h^^^^a^ji^ff^BE-r-sxet. :«d 
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cTS. 

[0 0 4 9] Sg2©^{C&3¥ag#gM0)83j£;£?£ 

-Y >MHS • V-^««**"r*M I S h7>> f 7.^$rjg 
fiJc-f-5ie<!:> l»E*ii*S«±fcJR 1 

^$r^fiK-r^)Xfit. lWEM I S h7>->7^0-Sfi| 
««fcTS8»3&«=i>^4' HTity h*£l»ESS 1 ©16 

iofB*«±t=s8 2oi6»fflis»j«"r*i8t. messi 
— n^mnu hUibm i s b7>i?7.9<nmi&®mmz 

hu mmnw* -v ^ -> * © ±a&tns <k^-v/t->^a>^ 

[0 0 5 0] Sg3«^BJtc-£fc3#«#ggro$3ig;tfr£ 

-f >m&. • y-xiasttsM i s h7>-/x^^i 
mzm&L-rziLMt. iwesBi©iiawBicaww»c=i> 

;*:7 h ggPU MEM I S h5>>:yX^©— 3$ 

7^*«t^HfrseMi s h^>i^x^<Di&mmmmzT^ 
&&M&-rz>j:m£, com. Me*4fflcsiE±izTff 

<&^J5£f^Xig<h. WfBH2©«6»M»cSKB<j{cn>^ 
^h*-WPial„ SfjE3£sjfm#*w?->^©±g$m 

?z**rtzs?nmm&&£z*mE¥v b&^y?? b 

««E«*mE»2<Ott»*±»C»J«r*lSt. StE 

ttE*«r-g?tr¥*#s«±»c3s 3 (DtmmzmfSL-rzx 

yg^lB^± IS-T * 8B5t tc fcf 7 * * M □ L fc 

WESi5 3 0tt«tl«±*J:tftf7*-;H^«k:bfy h 
SMffl®J|iW*««tT/^-->^L 1 SUES 

[0 0 5 1 ] $4®%91ICff«¥iVtt&Btt. 
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>*«■ 7-^I«S*T5MI S h7>y^^t, Sff 
EM I S b7>vX^£#tf¥*&S«±IC^j£$*lfc 

ttV'-UtE H K^tfitf '•" V-^M^co ^«A : ^>^*£ 

37" 5 9 © ±« £ MEitfli«#* V /t > * © t © 

[0 0 5 2] Sg5©^BJ(c^&¥##SMtt, 

EMI S b7>~J7.?*^$S¥mW-mWL±.\Z : &tfLZfttz. 

« • v-x««©3^©— #©«*K««sft, fttEKS 
^to*s»#a«±ic»riEsnfcffS2©i6*iii < t. mem 

20 2 ODlbftK^J:^ 1 

SaE^2©«6i»K<7)JiJgffl!l^fi£$tl, TSBm®,- 

[0053] , %6<r>%w\z&z>¥mw&mt.. ^mttm 

EMI S h7>iyX^^^tr^#:SS±tC^B£$nfc 
IlffliWi:, HtrE^l©*e^rt(C««i)ji*^fiE$ 
n, buE K U"f y&ML ' y — 7si&t£<D 3 % <D—Jj<Df&i3i, 

h*-;i/$7>UT^E^mft:+^/1v^©±SB 
tit+t/V^a^^ b75?<D±i%ffi£<Dm$:%k 

%ttz> ist>n,mmwk t > we^ 2 ©«e^±{c® 

so <!:. WE*r^*>^«SE*i3«t^try hi»=i>^^ h 
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wtfciii* disease c ;i i & cri w >i ri5£i2S5S <Z>ilS$$BiJb iZWZ&i 
[0 0 5 4] m7cD^BJ{C#^¥^ggroffi!ji^r^ 

a suMifi ic * »t jb m mM e is w Ac n □ * a * <& 

fe«6(CA 1 . AlCu> AlCuSi, Cu<7i'pti<ii 
[0 0 5 5] *8©Sill:«5¥#*ggll. 

ss^aft^nfcm i fflftiit, s5fE^ i <D'&mm 

^^KC^fi£$tlfct*T*:-;UF > g^a«6^ t t'5i'A 1 . A 
lCu. AlCuSi. Cu (D'ptj. < iih—ZXD^n^ 

ifflf7 bm?>?? bzryi/izmmzwtvy b&ii 

[0 0 5 6] *9<Z)?£iH£ftS¥«ttgB0«j&£i£ 
tt, -»omffira{C^< <hfc2S«±C0^®7C^S:-g- 

Mist, (ttfiEifi i ©««±icimiE»i«#i!ts»jac-r 

Mtl>i2ilMll<i:> mllBSg 1 ««fl26El?§ <h 40 

0. 5 X 1 3 3. 3 2 2 P aW±5 0 0 X 1 3 3. 3 2 
2 P a «T0>«GETT#fijgK 1 0 V./mAl.nmMM 

[0 0 5 7] 

[0 0 5 8] *-T. *^BJ^iSfflLJ:5i:T-5 
¥alH*gBeo— 0ytr«-5F R AMlCCH>TfB5iJMcStt9! L 50 
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[0 0 5 9] IH 2 2 (i, lh7>yX^'lttn^ 

O I — ) » — r- . , 

0MOSh7>y7^, WL{i±IBMOSh7>yX^ 
<&y— MCigasnT^S?— KiKL BLIJ±EMOS 
h5>^^(0-*JC»tt$nTli-6t;^ h*L PLtt 

[0 0 6 0] EI2 3te, flittfty h«liJr93gU#iJ*(E> 

W<Z)»ffiI§I&£^UXl>£. 
[0 0 6 1 ] IH2 3 II^l^X, 

[0 0 6 2] WL i ( i = 1 , 2, 3—) WU 
[0063] PLi (i=l, 2. 3"-) tt, t^7U 

- hfc*ii^»jR$nfca**<o^ix- hare**. 

[0064] BLi = 2, 3, 4—) tt, ir;U 
7K9 0 ^JO^fir-fe^KD h^v^^CD 

-»{c*atc»jRsnfcey hare**. 

[0 0 6 5] «7—KI»a#JEIB8 ltt, 7KI/Xf|^l: 

[0 0 6 6] ^t/V/^7V- H^ilKlHl^8 2Ji, hu 

i (O^^^-gC^il^L, ^coyu- hiPL i (DMBt 

[0 0 6 7] — i2 2(D^^'Jt;^21ffl^/:2 

tt, 0 2 4*SIW1H2 5»C^-r«t-5JC, ^lC7)h^> 

<D h 7>vX^Q 1 *3J:CX»2 (7) >^X^Q 2 tC-e 

4Dcfc^2(^^^/^'>^C 2 £fr*>UZ> 0 
[0 0 6 8] fit, fttjgEfg 1 CO h^>^X^Q 1 

LTSlOlf^ hSBL 1^*20^7 h8/BL 

»«snt*D, WE*i©*t/v>*ci*ia:a2 

[0 0 6 9] Btjfg^- hlWLMOVl/- httPLtt 
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[0 0 7 0] 3Lfz, ±e2*«Dt';h»BLl. /BL 

1 iCte, Mv h^«{i-fe>xiiitlfflco-b>7.7>.y. (0 

[0 0 7 1] hHIB 2 ^7>yX^ • 2*-f/t->* 

&&xs ; r-'?m3>-\hL'Wift<Dmm\z-z>^T. 12 4755 

02 6*#aau*:j>»6Kwr*. 

[0 0 7 2] 02 4 (a) '755 (c) fiS^jA^-lftf^B? 
t6SbT*0. 02 5 (a) 75M (c) «S!*-tBLl& 

[0 0 7 3] 0 2 6tt^— *<OW : £&?>-W)ftm2> 

«p l fflifi^ Mxao V- 5 V- 0 V ftS 

[0 0 7 4] (A) 7"-?<DWZ&frmmzf%ls-Zte. 

mmvtmx'te. -/i—hmpL&mmm&vss (ov> 

(ClS^U 2*©k'7hiBLl t /BL 1 Z^tl^tl 
0 V IC -J U 5 1 i? L T 43 < „ 

[0 0 7 5] S-T, 02 4 (a) 13 J: 5 (C 2 if 
•y hiBL 1, /BL l<DZ)t><D-Jj (t*J;U;fI§ 2 CD fc* 
•>M/BL1) £0!IAff 5 Vlc&JtU 7-K»WL 30 
tC5 V€rH1JjnLT2ili« h^/v'XrS'Q 1, Q2&*> 

[0 0 7 6] JMC, 02 4 (b) (C^T«fc5lC> ZfV— 
HPL$5 VlcK^lc-TSt. IlO+t/tvi'Cl 

oiiflimic«4im«t£i;« 0*±ft#cD#@#§g£-r3 

JB2<0*-WV>*C2©#«ttR«El/£^. itltc 
iD. 2fico+rA->^C 1 x C 2 (30^LfcJ;5tcS 
(AK^ra^cDtf^fSiLAc^lCteO, 'CDtfctlgte^ 40 

"1" "o" ©»*a*ttiifc»*-r*. 

[0 0 7 7] 02 4 (c) IC^-r«fc^tC, :7V- 

htPLSO VKtSjtL, 9— KiWL £ 0 VIZ L-T 2 
iOK5>yWQl. Q2^^-7^S|{C-r-5><, 

[0 0 7 8] (B) x-^Wtt^aiLiljf^(C|^LT«, 
«0«Btt»Ttt. yu-hiPL^OVICi^l, 2*© 

f7h^BLi, /bl 1 s-en-eno vtcyu^-v- 

ylTfe<. ddT, 2HC0+-WV>^C 1 , C 2 \Z\$ 
«*.tfB2 5 (a) iZm-t£?iZS.Wzmjft%<DftMrf 
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[0 0 7 9] 02 5 (b) {Zjjk-?£?iz, 7V- 

h&P L£ 5 VKfS^L, 7- K^WL{C0iJA(i 5 V£ 
BijaU.-t , '2'Tig-i5 i -r T^7<^ Qfr? § ^^tZ^kmt -f ■- 

S2 0+tAy^C 2Wffifi8ffltC«&S*^i;T 
^CDttScDft^dtKfcT-S**, glffl+t/ty^Cl© 
MClRltttSgl^U. ^C2i©+tAy^Cl. 
C 2 d> 6. CDg^ffi Llfilit >x 7 > -f\z J; 0 -fc >Xif 
<@3n, ^CD-fe>7.7'>"?*CDtB;fr{C<fc D 2 :fcCDt: b&ft 
BL 1, /BLlttMLTOV, 5 Vlclg^n, ± 
IS-fe > X 7 > T'CD ffi tC i TM^- m L 5 s - iS' CD 

"1" . "0" ^wgij-r^.. 

[0 0 8 0] 02 5 (c) tZ^-fcfcotC, 7"!/ 

- h^PL^rO V{C|g^-r^t, ^2©+tAy^C2 

icd^-wv^c 1 o»«©iai*tt, Eteim0ffltt« 

(CMS. 

[0 0 8 1 ] ^tc, *^a^2;fl5f2LfeJ;57SFRAM(C 

mmvrcmm&i&mMizmwTz. 0175103(1 * 

jfIg|HStC^tt-5-t^7 U"f £0— gB<D¥®/t^ — >CD— 

[0 0 8 2] 04 75M0 7H Mitt)lT U-f©«ifiI 
S»Bl3i5tt^)WrB«3fiC0— a5€|RBSWIC^LT* 0 , Jl 
ftWCIi B3*©A-A*K»5SDGtH«iJ«i:tf-t 
^tAy^^tfKIffli^SLTl,^. 

[0 0 8 3] if, tWK WfltjgtCOtiTitt^-r 

*. 0 7»c^-r«iifc*5^T«, matufca*«ot:v 
&£if±mm.M i 9 ©i&iS)&«sfr*. 

[0 0 8 4] 31C1T«. m^fejMfflCO lffiCDMO 

Sh7>y7? (/Uh7>y7^) tlfffi^tSfflco 1 

t^tu. ^i-t^fT^micis^j^nT^^E u -t;u7 

1 h7>yX^- 1 ^-WVIy^McD 

t'7hi$BL. S7*l/-hS$PLT'^t5. 
[0 0 8 5] |7t:*HT, llJiliii (W^.«p 

itmm sDG^n-rn^-K^wL^^r^iciase 

[0 0 8 6] ICT, &^JC0^^SDG«. 1 &m 

\zm?mmsDG<Di^ft<D&2 duyf) f^ei 



(14) t#BB¥ 1 0-275897 



25 

JWH&L-CfeO. a*^«*SDGtt£#<fcLTm& v tt 

L U U o / J JL.nL.tJ a^? "4 m-^i vj»<*, T^CnM/V- "sfm 

>yX^«t^20HK> • • y-x 

[0 0 8 8] ±IBMOS h 7 >iSX& (D^* *)\,m*&± 

liiaWCia^ 1 7 - K»WL i: LT»«Stl, V- 

[0 0 8 9] Z<Dm&. ft7-K«WL h«SSB 
G) fcL «^tfP K-y • 3p'J->Ua>445<fc(LKWS i 

W>^f>->>J^H) 5CD2JMIiBK:&t>Tfi 
0. *H«ftl«6*ct^««tt»«l7JCJ:0«BISnT 20 

US. 

[0 0 9 0] £6tC, ±G*BttlUK6. «IS*&iMt7 

±»cjBn*»K9^i^«ffiipjefbfflo)BWjB»i»i o 
L»o»j«*rti:*n*nia3aET**Rithr!y hiBL 

[0 0 9 1 ] d ITOtilOCH 
SDG<Z>ft*ffe«<B3S2««£! (*«TlinS) (7)^*$ 

S*lT*0, MGiniKMl 0_tT*±ffi 30 
[0 0 9 2] &*5, tyh»BLIl± 

[0 0 9 3] £bic. MfBt:^ HiiBLjff±i:ii$if 40 
^^$nT4D0, *t7^«IIIl 6±tCtt»ffi-fe;U 

7, 3Mt#ifi8Ri 8, ±a««i 9) *«»jsfisn, 
set. fmm&ieMM2 o 

[0 0 9 4] d<7}^§ cj\ H-fT<0«R«<D&««{*** 
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lcfi32-r^^ffS](c) Jltttt(r«fi6$n, tt^y^yi/ 

— higgP L tti:-DT^Z> 0 

l 8^iTMA(ttMi:M$nTt^ 0 
[0 0 9 6] fit, 3fi««#+^^2x^flr)±BMI«l 
9tt, Mt^MOS b7>zS7s*<D~~ffiffi<Dm2mm 

m Witlini) a)7*E«ffiffi»« (y-x««) s 

[0097] mmmmw-mitmcDmmmmm 

9mz\t. ^SttSDGOj^SgfiBOy — XS«S±JZ 

h-^^if) i 5*«a»ii*nT^i«). f lt, S9fB4^ 

[0 0 9 8] *ffi|{C*3tiTtt. + ^A>^zi>^ 

^ h^7^1 5*5<fctf«lSIB«l2 2 iCOl^TtK HSrfEh* 
*y h^B L tra«tw^n-en^-<7)Tiftffl!lfCA*U7^^;U 
114, 2 1^t^t^Tl^ 0 

[0 0 9 9 ] *«Ttt. mffB^^A'>^n> 

*9h-7?ifl 5 43cfctfffl8B*«E«l2 2 tt-tn-ftKZ) 

^7^15©ttf(H Ki»^«^S*L<, ffitB«« 

[0 10 0] fit, fJfBm<lia^2 2E>TS8ffitt, fffi 
tB*-W^>^ZJ>^£ h7 p 7^/l 5(O±S®cfc0 fcffifB 

3) Ca>^^hlTt^o cniCctO, ig£^2 2 
<t + ^A'>^3>^i7 ^7^1 5 tKDuyZZ KStn: 

IBii;U7U-f ^Kig^ffiiC^l^T. @ 1 7!;Mlil3{C^L 

[0 10 1] £T> Hl*3cfc«H4^T«k-5*c. ii« 
^CMOSSDRAMir;U<^^Xg<i:|p|^XgfCct 
0, 5>U^>*ffi[l±{C-tr;UCDMOS h^>vX^CD7 

[0102] ::t, 2teg«:S@g&icii^(c^£ 
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%?Mf$.mm\zmiRm izmo £ nits* t \tmmnm<D 
*my>&WLmfrz>tz2> kk>- -j-^mm. 3 «ss 
^fflt- mi s*t& m os- f 5' ^ v*x vrnw— vmt 
m. Guy- hft^R 3 ±c»)«tsnfcMo s h 5 >y 

X^ffloy*- <»7-F*WLfl!>— BR 

[0103] ^(c, y- hm«Bs.G±**tra«±fcji 

IBIttftlH 1 0 *»l£U Jimttlttt >M*t£ 

o±(ca*u7^^;h»i lts&zmm 2****0, 

11 1 W-->yLTf7 h»BL6»Ufrs. 
[0104] jfcfc, t'-y h^±^$t;S^±tc¥Sftffl 

<3DJBra*e^:M (««J^«B P S GK) 1 3 $ 8 0 0 n ml 
{t^«g«#JOT^ (Chemical Mechanical 
Pol-ishing ; CMP) l:<tO 2 0 OnmiSWilTf 

[0 10 5] 0 5{C^t"<t5(C. Uy^77^I 

gtxs/^yigcj;?). ■IHIIUHRl 3«4:tfJim 20 
fettKi oattev-*«*s±CttJ£-r«tt#fc:tt*. 
tfO. 8X0.8 ^ mDroiPSac+t^y^y?^ 

JIMI&flkK 1 3 *3<fctfBra*6»BS 1 0 » h-^NSigUgi 
m\tl 5 0 Oniru g| PBBCQTX^ hjfctel. 9 

[0 10 6] MIBn>^i7 h*;— ;Ucdf*3®(ca* 

U7^^;Ht (^x.tfT i NI) 14^2 0nm«i3 

MfB I — 5> )U&&mm£k±<D 1 7 0 0 nmiS*ILT 30 

[0 10 7] C©« v Tfiftffl<i!)«Mil61fc«tl 3±©^ 

0^-T-5Cl<!:tC<fc0. El't'tC^-r.ififc^^/^v-^ 

[0108] &$3. fitfe^-^/t->^n>^^ h^^^l 

[0 10 9] £<=>lc. BSlr^-r^-Slc:. CMPJCckD 
■IBMBftKl 3©*iB6t»l:¥lfl:lta. *t77 t 
JSfeMU 6£l 5 0 nmiftfTTS. 

[0 1 10] E2*3J;c^0 6(C^-rJ:-5lc. mJiE 

(+t/v>?7'l/-h8PL) ffliawiMk *-wi->? 
iMffi<D^fMi8^Mu, s&k, +^ 
nzs?±mnmi 9£^u ^rmh 8«j:crF 
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[0111] HflDUL- WIE3SBI«#itl'8 tLTPZT 
(P b Z r x T i 1-x O3 ) , PLZT ( (Pb. La) (Zr, T 

i) Gi ) (D^- SZ'T-i^'r^ 1 2-t : ar03 f m&m ' 
l>5ut*«t#5. ^WtS'^TBMtBl 7^* 

*/ys?±mnffii 9^ltp tm (p t$>-g>^«i r 

I r Ox , I r02> RuOi, Si^HU^tl 
[0 112] ffilE**/*3^««ffli|6IMl2 0*5 

^1 siic^-rsap^^wp-rsttfctc +w?-> 

■7*^1 5©±S81B*<fcD*:*^Wn« (i2>f, 1 6 
a) £, +^A->^±g|5«@l 9OIii0']^l>iD 
BB (@2t, 19 a) 
[0 113] f LT, HI 3*5 £1^12 7 (C^f cfc ^ * 

T ^^)Vmm<DT i Ni 2 1 i5J:OCS i • C u (->U 3 
> • WD j&ft&SiSA 1 (7\M/5) E*UZ>«fc5&i||«gt 
+t^y^«affl»ai2 0€-S3<t^JC««Jx.tt*iS 
^^;UC VDr*$>-g>miMO'C VDjS 

*<D±\zrty>"<.—- > 3 >m2 3 &mm-? 

[0 1 14] f«Ct3, HutB3^if«<*:a 1 8WJg*£fCB£'L 

as®#i$tt£i«5# a^t*7 5 oralis 

[0 115] £fc, 3l««MfiO*I»<0Ii-p*t-' 
TSrleItt$-a--5fc«>lC. 6 0 0 , CCDiiS&&3ji#HfCT3 

[0 116] ^tie.<75ig5aS?*#H^,T:©X!lS(c 
ibT. BME^+y^JBil&IMBl 6«. 3£&«#:ffiil 8 

[0 117] fcfeb, *t7^ffll6iill 6-C^r/N°-> 
5>Z}>?2 b^^tfl 5 5rIoTUTfc, il5ia^^l?a 

[0 118] fdT. »*L<«< Htfe*WV>^n> 
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p-oimM&xnwTLTmx/i y?-\zTz> z tx*im 

X&Z>o 

[0 119] -«l:MOSFETffitticha>^ 

ICil^(7)MOSSL S I tra-Oy>^-IiSSfflt 

*XS<BS^;tfX£:flmfc4 0 0 — 5 0 Ot:SS(7)i/>^ 
U>ytff'5Ct*«Rlttta:<5. -niCctO, MOSF 
ET<z>y- hfiflffiv t h, ca^A'-fx A 

[0 12 0] ±E*KS«0«ja*ffi(C*^T, * 

[0 1 2 1] :nil HUlB^r/V>^3>37^7 h7 7^ 

[0122] *mxizA 1 s i cummmmtn 

— £ LIT i NSJH^fc**, T i XT i N(7)fSfIjg|£J3 
l>Tfc«J:^. Sit, «ffiiEj»«»i:bTtt, A 1 S i C 

[0 12 3] ±E*««©«iS*j£«C*liTtt. 

*t/v>*ffl03>*i7 h:/^<t««E«#**<!:<Dig 

[0 12 4] gp%, 3r J C/*zs?m<D3>&& 

hzf??±(Dmmm (aisi cu/t i n) 3 

(■IHIftMtl 3) (Offi^JCftM'r^flliSSrSfflLT^ 
[0 12 5] m?^£iiffl<E>/\ e X h^>:xX^£L 
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B Tim e/u v ifcatgtkl^* t / ^ v ^ ^ JLSCififii«^ ^ 
LTP t *fctt*<Z)te<Z)««»# (Ir, I r^ib^, 

^T. i8 (a) (f) £#fia Lft^ftRflf^, 

[0 12 7] £?\ 0 8 (a) WIE*-*- 

17 a. &ft«ftff|Rl 8 a C1C7)« 

Tfi»«ffiK 17achLTPt^l75nm, ^gf 
»»Rl 8 ai:lTPZTl^3 0 0nmi^ e 

[0 12 8] 0 8 (b) JC^-r^lC, 3$ggmf£ 

SI18ai(;3 0 0 nmOTEOS (rhylh + y 
Kfk«2 0 a*«l«-T-5. 
[0129] &tc, 0 8 ( c ) {Z^TJ: -3 IC. PEP 
(^Kfi4£ijXg) SfflUTTEOSKftK2 0al:3fS 

[0 13 0] *tc, 0 8 (d) K^T^-ptC* ±gi$^>d 
^fiJcfflCOP til9 a^TEOSg[«2 0 a (7)M»JK 

[0131] fr\Z. 08 (e) \Zm~f&?\Z. Xy^A 
7^^^^liCMPI:d;DTEOS8ftl2 0 a±£)P 
tH9 agists, f LT, ii^co^^- > • "jy^ 

U :0l/y7 h/^-^vx^-r^S^ttXy^ 
^fCckO, HtJETEOSK{tJK2 0 a/3fiR«ff»» 
1 8 a/T3g®41Jg|l 7 a£je#/1*-x>y-r*. 

[0132] cntccto. ma^««<z)^s5atf »k i 

8 45<t^TSBIiffil 7*»S. C<Dg3> W— 
->*ffl^TTEOS8fbK2 0 a. &Sg«ttff& 1 8 
ai5cfctfT»««Kl 7 a^I^X7f>^DIt^^ 
chlCcfcO. ±.)Vy7y<1 >\Z<kQTEOSmtm2 0 a 
<fc3fiK«#»«l 8^T^«S^1 7fc»4Stfni;TH 

[0133] 08 ( f ) C^tJ; 3 tC. ±$^m% 

n»Wmi 8, TSUI 7 <D/^?->JL>yzS{Z£irtZ> 

mjj&x.y^>7iz£%mj:y*-i;&Mft-Tz>£<>i*> 
iz. &mn<*mmi 8<Dnf*&$&mMi£<Di&Tte£&ity 

m?*1t#\Z* TEOS&fb)gl2 0 a, ±BB*« 1 9 , 

<i:^TEOS(D^i:j;0t#bn§S i 0 2 I, 
[0 13 4] fit, *WV>:?«Hfflj&RBS2 OCDJi 
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[0135] Hbfet 5tw±IBSEJSfifSO«ifi*ffiiC* 

[0136] cn^o. tiRttff^tu-tr^o^rica 

[0 13 7] *t/V>n{|til9t«Ul2 

BjffilCfctK FRAM©ft*SMt*«PlfiBJC«:4. 
[0 13 8] fti5. ±«B* 1 onm&BMT'te. **/t 20 

<. i«)J:-5«t*»««)«ifi*ffi«)WrffiBI*H9*J:r; 
HI 1 0 tc^f o 

[0i3 9]f%. 09*<t^0ioi:*tJ:'5i:, t* 

•yh^BL (11, 12) ©»J*iHI#fc:aSl©* + A< 
->^3>^i7 h^^^l 1 a. 12a€«UT*it, 

^cD±{zM&2nz>t&mm 1 3 cwibjb 1 ro*t/t->^ 

3>*? hzfJifX 1 a, 1 2 a©±S*ffifctttt-r*J: 
5l:S2ffl+tAy5'3>^^Ky7^14 < 15^1 30 

[0 14 0] i<Dcfc3^mji^Sffl-r^^<t(rJ;0, 3 
left*. 

[0 14 1] C®£3£»j&3ttfc¥«ttttBtt. 

ly-f >®« • y-X®«Sr#-T*M I S h7>y7^ 
<h. MIHM I s h5>s>x*££tr#M*#S*±»c»J* io 
sn&ieioiftiMtt. MfSlgl ©i&l*IBirtKSa6i^*• 
o&^afttcH&j&^j&sn. wis k k • y 
iio*t/v>^3>^^t-7'7i't, wastry 

:ya>*y- h7 p 7^ro±SlcTi^ge^3>^^ HLfcSB so 
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fitie^ 2 o+ \ n •> $ -n y $ y %■ y<D±i&'L meM. 
mm&* r * ~> 9 1 (Dm z&m? z> n&sm t & 

[0142] ±ejsi <r>mm<ommtz^x. nn 

8Etfvhi»BL (11. 12) <D-3>5>>7 hT'^y'gMo 

mt/wa^n^i'u. 15 (mico^ 

t/t->^3>^ny7^11a. 12 a. ^2©*t 
/ty^a>^i?h7'7^14 < 1 5*»Sfc*«£t>* 
tf) Sr. Hl9*5<i;^01 0{C^-r«fc5»C. -?-n-?-**l±gB 

[0 143] ;ni:J;D, -fe;HM x*<D|g/jvfbK#-s>T 

t ^ 3 # \& *m *> nz . ■ 

[0144] ifcir. s l i fe«t^H l 2 «. #5SBj©?g 

§10F R AMIC*3tt-5 F R AM-fe^iS.tUCffiCD^^© 
8S ifiXSJU IC is £ ®r Eflt i& <D -« * (C^ b T ^ 

[0145] 01311 SI 2 0)£tt<Z>ff?ffifCffi& F R A 
[0 1 4 6] HI l^il/Il 2l:*-T8lifiXStt. — 

mmmffimizi$vz>m2mmm (\±>y \*m& : &wtm<n 

A 1 , AlCu, AlGuSi. C uO^PU< th—D 

[ 0 1 4 7 ] 0 1 1 ^ J;0;|21 1 2 tC*5^T. 
lXtCli^^'J-fe^cOX-r-y^fflMOS h^>v ? X^3 

h7>yX^3 2d«3tlW5.. 
[0 148] HljIE#N^>->*7.^±^«^. ^MA^S 
ft$nfc CPSO. TifeSM&^SfbUfc) S 1 CD«5iBk 

si ortdte, mm^-i-»^-m f-7>yx^3 icdfu 

^ VfJifZ 3 43J:^-v/t->^n>^i7 h7"7^3 
4. UtT/HXfflCOffiroMOS h7>y7,^3 2®y 
- HC&8KSnfcn>^ 1^7*7^3 5^a*ji*-^ 

[0149] ilfJfEfK 1 «D«5ig:B 1 0 <DmW±lzMlzmi$. 
StlTl^TSlIl 7. 3^ij§^«:^l 8 43j;l5X^m 

mi 9^ts&m^mvm2(Dmmmi 3izn, t-^h 
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Uzi>9i7 b?7tf3 3, ^t^y^a>^^h77^' 
S&mJSi 9o±*i:MLTIRWi:*«JW«sti 

ESI) 2 2, jlKxA*-rXffiCOn>^^ h^7^3 5K 
Sl^tl/:^1IEI3 7^«$ntl^o io 

[0 15 0] i!8K±«*BttOffiLE*2 2 43 J: 

tft:^ httaftii^^^yftttEJla 6fi, A 1 , A 1 
CuSL AlCu, \V*?)l>. T i N*?)V* T i ^ 
^ M'>ft < i 4 0 , Buffi 

±gi5m®^ 0 US L/ES 22, e y h*s»ji*^^ y» 
3 6 43 cfctxm i 3 7 ro_t®iHotc«, MtR#j 

CVDSCJ:oTM$n^o 
[0 15 1] WIBftE»S-&tr*«±mS«l^ 

vsftsnfc* 3 (ommm 3 0 ten, mrn^y h&m& 

&&7^tft%mmn3 6 43ck^*l»Ej»3 7<DX75rfC 

T, ±ffEfc*7*-JUrtS:S«>5<i:5lCA 1 , AlCu, 
AlCuSi, Cu<D'PU< — -D<D%tm 

;i/»*^LTWEtfy hj»«*ii*y^y»«Ej|i3 6 
LTltuiefgl J1E*£3 7KlfglK2nfcS§2HEiK3 8 # 

[0 15 2] ±.mvt^ot^u^7,ti^ vt^vum 

h»»flcXaT«[E*»E»flliltc43»*tf7*-;i,* 
ift^itfeCA 1 . AlCu, AlCuSi, Cu0'> 40 

[0 15 3] dOBSE. A 1 'J7P-«IT, TiftE« 
#A 1 ^CD«^(Ctt, X/^^^iftSNrCDSStCct 0 A 1 
?KEiR0Sltt. tf< H(7)56*^-r**-?-n*«*S. - 

TiN^^Jk T i ^^B«^tn^S7^7 

m£te&mmcDmTi l zm$imz±m*i!?)\,m 1 i 



34 

[0154] El l l ^li l 3 {'^-t^r®043 J: 

-So 

[0 15 5].*?\ Ell 1 iC^fct^M, -atclCMO 
SSDRAM-t;K^^Xgi|5l«^XStCcl:0, ->U 
n>Sffil±d^^EU-t;uh^>^x^3 l43ct^ftSco 
f/HXffl©h7>y7^ 3 2 &Mf&-?Z>o 

[0156] 2taas«H8B{za««»3«jac$ 
ttfe^ania*, d, s ammumm^m^mAm* 

n^Mosh7>yx^ffl©y-him g^-h 

KffcK3±«C^j5E$tlfcMOS h^>>?X^^CDy-h 

mUgB C7—KSWL <*>—«) T£>£o 
[0 1 5 7] &43, 3R^#«««2te, LOCOSi 
(iStR^fkBi) , ST I (Shallow Trench Isolation) 

[0 15 8] friz, h«ffiBBG±£^tr8«±(c5p 
ifl{Lffl<7)g§ 1 (Dir»%tJi <«AttB P S Gi) 1 0 ft 
iftHLfcfg, CMPJz^O^Mft^iSfc-r^o 

[0159] ^fC, f§ 1 (OSmtfilKK 1 0 izMRWlZzn 

DXKttiSf 53B5Hcfci^ h$&zi>*{7 h*-;k v- 

[0 16 0] $b(C, X/l^^ffiftffl^TA'JT^^^ 
I (Tk TiN) 11 &mtZzi>*2 h*— JKDrtffi 
43cfctf^l 0)Bfflttftll 0 ±tCJK*Lfc», CVDS 
ft/?^TWBift*itf8U hmHBzi ^ h *-;K7)f*]g&(C 
n>^^hy^^3 3, 3 4 43«fctf3 5 ft^fiTT*. 

[0 16 1] ^CtC, X7fA'7i7*S^(iCMP6fT 

^, ^lOB^tfiSil 0(DS®ftSHi^-tt^o &43C1 

ct\ sio^^jcti^^tc, zi>9? h-y^^/^m'r 

[0162] friz* El 1 2 (C^Tci: 5 tc, (ME* 3 >^ 
* h>r^y«:$tj^i<DJBHI6«RMi OXtc, ^tAy 
^TSG^ll 7 (+t/V>^7 p k-h8PD 
KchLT, Pt/Ti/TiN^X^7^1ff5. £ 
b(C, +t^y^«iiffl05lilMl StLTPZ 

TPtS:MtSo fit, RIESrffl^T, mjfe*^ 
/V>*±8B«ffil 9, ^l<*il 8*ctlXTaS«ffil 
7 com \zrt* - - > ^/junx ft fT o r^ism^^ ^ n > ^ 
ft^fiK-r^« dco^„ »««<*M1 8*cyy— ^*«A^ 

fc*^n, 5 o o-6 o ox,<nmmnmmx*<D&Mmz 

[0 16 3]«:, ^5X7C VDfCcfc 0^2<D^rp1*6 
ftflil 3ft^fi£L, ft#K^-TX'y^>^ (CDE) 43 
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&ZfiR I E&m^Tftl&&=i>?i; Y- 7 7 if 3 3. 3 
4. 3 5Jfe«ktf±«««l 9£©ttttJfl<0n>^h;fc 

"CO 16 4] -£-bT. X ; /t7^Mffl^TAl, W£HB 

&2 2*MtfL-fz>}immz. My vmmm^>9i? h 
sines* 3 7 t»j«-r*. 

[0 1 6 5] jB3©»IW«6»«t3 0*»J5JcU, '° 

t©8S6CMPCJ:t)5|tIftl,ftft. »Etf7HH« 
mmziy^i; h/t^->3 6 ,fc©&tfc£fi 1 5fc#©fcf:r 
*— ;U*J:tf^ ; E'J-fe;i'Kn©aMl5 s A-f XOJI l SIS 
*3 7 t©*«*fT5fc*©lf7 , *-;i'S:»J«b, Ar 
3IHmT-SffiSS4 0 0-4 7 0 "C £ Lfc*««vif* 
hD>7A-^S (A 1 £*»T?*«PU*ttttfct;7'* 
-;USa*atTA 1 U 7D-S) {C«t0Sf(l3t'T^-;U 

ffl©!(? 2 SEigl 3 8 &»J«t4. 20 
CO 16 6) rntCfcD. t'-yh^BLli. k'7 7 *— JU 

»• tfy bffl&mmi>*Z> brt*->3 6&<i:ZfiMv 
hm-^y?? V-Jz>V3 3 S^LT^tUt^OM -y 

1^12^3 7 5 ^ LT^^ 'J t JH^^«StrAW Xffl 
MOS K7>y'X^3 2(C^^$n-5„ 
CO 1 6 7] ft*. ^2I£§3 8tt, A 1 U7D-T 

[0 16 8] -g&&mmv>¥m&mm®&<D 

J§-&«. hy^y-^-ya >^H:^3 9 £*fl«U 
/■W FttSHP-T*. EI, egjfEiSiSEA±©Ei&Hltjt© 
¥3H**«Ett&©*£HU fl»Kbfc«fc3fcJBIHI6Mt3 
O^J&bfcSHCA 1 SKiSE**)!*** 
U A^-^>^Srfr-5Xe^S[El3S:^OjML. £© 
«K h 2/ v^- > a 3 9 /I y 

[0 16 9] **SS©»tttC*V'»Ttt. mesBi 

«Eli^ 7 S»jfcbfcR©m 

CO 1 7 0] ZZlZ. 01 2(r«, f 3 0lTOi:l3 

LTS#?WtC*-;US:MPb, try h«Stfy h»*« 
ffln>^i/ ^/^_>3 %t.z\>2t7 r-£-tbt*l^£* 

bfcav \£? hmmmm^y?? h/t*— >s 6^1 
©»»jbi o±i?iBa:3i*igrct»c«tD, cmttts 
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fox, 7 P p-feXV->'>$:ii^$-tJ-^z:<h^-e 
&(Cir;U7U^©f&if©eE&S£ftJ22i±3_t-eW 

Cj*£ 1 BESTS 7'fC-3^Tt); Si ©*fe»B 1 O'JfcTffl 

CO 17 1] Sfc. 0 7IC5Kbfc«fc5fc3$8j§Sfl^-Wt 
->^<t0T^ICf-> h^BL^EBLfc^ig (FCO 
B ; Ferro Capacitor On Bit-line ) J^f Z>±.)17 V 

[0 17 2] cntCfctbT. 0 1 1 *S«fctf0 1 2 fC^b 

u z\tuz<}:r)±)i>Mm<Dm'MW*imiztz2>. 

[0 17 3] 12 1 3lC*bfc 5 FBAiS' — 

BBUTBlWr*. 01 3tw^Lfc«jfitt. Iiai7ib7c01 
7}M0 3©«ig£Jt-<T, t'yh^BL^-h'SWL 
©_h^T"7- K^WL(Cit^-r-5^f6]iC— ^*MTPP£$ 
nx*30, tfyh»BL©£«. 3 > * ^ h SBte if 
#&&t>, -S-©ft}tel^bT&<5©-r0 1 ftMHS'f tlW) 

[0 1 7 4] ffl-fc.. 0 1 3 (C*5ViT> 4 1lik' 7 hlB 

(0 1 2 +©3 6) 'izmtitZftT^&^y&f hg&. 4 

2 teHMa-fc ic ^ a tifc x * ?/ 9 mm © * * > ■% -> ^ 

©±g&«® (012tp©19) 3S>£Zflr*/*>'?=l>i!7 
^ h^i/ (il2t©34) CjtfLT, 

ifyhSBLtcfiof nan $ ntzmmmmm 

©SHEi& (012 +©2 2) ifiim.Z1XT^Z>Z2>? 
>7 hgBT-£-5. PLtt^^y1->^©TBPm^ (@12t 

©17) AtiimtiiiKisissnt+t/v^yi/- 

[0 17 5] 7*0. 0 1 1*5J;Z*01 2tC7Hb/fc<£3 
fe3fi««#4 l v A -> ^ ©± «« t: fcf y h « ^Ei b tzm 

m&mm-rtai. mi 3\z7rc?&o\z-t)i7u-i &Mf& 
-fz>z\t tf-sim ic&o. f c o b mm \z tt m ? 

C0 17 6]S!oT. FRAM^^E'JirftilWLS I ^jg 

0T^*rctt^lBlCE^f^FCOB«jgJ;Dfe^2 

CO 1 7 7] *^?qi:C0tfc^©fca6. *»B^© 

^©f^toOIC. Ti (X/t'^) /TiN 

^) /W (CVD) tC<£5k*7S#&*£ffll>&«<& 
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[0 17 8] »*tLT. *20*JS©»8l:<kD»6 

3 u C/cm2 i»L<5&ft:l,&. 
[0 17 9] FRAMt/H XtC&^Tte, »Sf«#<7) 

[0180] $ f> (C. 0 1 4 It, #SE9JC&S§ 3 <£>l68£c£> 10 
Mmz&Z F R AM-fe;K07 U-f &7^*CD F R 

AM{C*5tt*«H«ifia>-« (SDG««*3cfctf-fcJU* 

[0181] HI 4i3^fFRAM-fe;K0S|jgtt, 0 1 
2*#BgLTH3^LfcFRAM-fe;UO)«ifi<!:Jt^T, S 

*wtctts«n«-c**3ft«, at 1 oiimiukK 1 o±iz 

m 1 CDS i 02 JSI5 1 S^LT^fft+t/ty^A* 
IBjESftTUfcjSu ^lMfA'y^±(320S i O 

[0 18 2101 4(C*UfcF RAM-fe;U<£>§Jj§X*S 20 
MU 01 l*3<fctfHl 2&#SgLTffiraiLfc«iSXS<i: 
Jt^T, (1) Xy^Ay^JCcfcOaSKDJiWtt^Btl 

i<^s io 2 i5 ltwiswm (2) twaufc 

(Cct 0 ^® {cm 2C0SiO2M52^100n mgffiflt 
WSii-^XS^igSnStlT^^*, (3) fg2(7)S i O 

2 2±izm2<Dmmmmmi 3&mmL. ^nci 

tRWJC3^-;U«:BBp-rsiB^, THtf)|g2cDS i O2 JBi 
5 2 ifc«S2©S i02l5 2/g§ lfi0SiO2l5 30 

[0183] XfBLfccfc'piCX/^^^ffitCctO^^n 

fcs i 02 ms 1 , 5 2n ^fc. * 

3£» * / ttifi * trUJil L fc £ L T h fiS tc tt 

i5n *&w<Dm4<Dmi&tem\zmti&¥mfcmm<D 

[0 18 4] **Jfi»J8<D«it*fttt. 2JB£*Mfti&(c 

©y- hmffi^n>^^ hy^^2jsjc^ttT^jss 

[0 18 5] ^<D£ot£n>&2 Vzf^tfvmfStt&it: 50 
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s^dthKcko, h*—)v<Dmum\ztt-$-z>m 

ScoJt (77^^7 Sit) ^/h$<-T^>Cc!i^T^, n> 
[0 18 6] *SI^J<0^¥OyD-tXti, Sg2(Og£S& 

Sfi 1 ±ic^^^EU-t;uco^-r 7ffflMO s h^>>?x 
^3 l45«ttXj?c^E>j-fe;uJBin(7), il*f/HXffl©I«) 
MOS h^>;xX^ 3 2*«$nxt^ 0 

[0 18 7] Z.tl*b<D h^>>*X**?g^, ^iBit^tl 

h^Z]>^^7 h^^^3 3&&zf%Zl<D*r*rtzs*n> 
3 2 coy— x*5N4 K u-f >i«*§iiiiy- h«;*l 

[0 18 8] %1 OftmttMtl O^^Mtcti, 

0 1 5 tc^-rj: ^ aurii/ u ^ >^fcgijf 121^1 
u =1 >mtmm i 2 2^^$n. $ eic-^coj^c 
TBB«a 1 7 , &mn#m 1 8 *5<t # _tffi«a 1 9 mm 

^irA^^tt*ffi*<¥Sffc$nfc» 2 1 3 

-cBttonx* 0 , $bi:^2 (Dmmm&m 1 3 ^fig^c 

tt, i2(Dti7h^3>^^hy7^13 3, SH2CD* 
tf>ffi<£> hx>:xX:5? 3 2 tC«8£$nfc3l 2 C0a>^/7 h 

[0189] &rz. %£2<Dmmf&mmi 3<Dmmiz&. 

*5cktfI«T/HXffl(D*llE»2 2, 3 6, 3 
7 com 1 E«H**»J5RSnT^*. 
[0 19 0] CO»lE*Ji*a'5«k3lC»2(OIBraj(ft 

jKRi 3±\z&mzn. $kffit)wmt2tirzWZ3<Dmm 

M3 0CH fry hj»SI«)ii*y^^«a!E«3 6 
*5cfctf^ 1 IIE8 3 7 coB±(C^V T*—)Vi)mi$L*t\ 
Tlr^. T^— Al, AlCu, A1S 

iCu, CuOrt©^< <h*> 1 o<^^*sf{Cct 

sntt^. $6tc, m3<Dmmmmm3 ooimmiz 

^>a >^3 9WM^ntl^o 

[0191] *ic**«»ffi<0«ji3Sffi£. xanicK 

(01 1) tmC-VfoZo ^-T> MWCMOSiDR 
AMtBHHJc. y'j3>I([ 1 ±tI^^EU-tr;Uh^>^ 
Xd7 3 1 MM(Z)t/H Xffl(7)h7>yX^ 3 2 
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? b-fr-himi&zin.*. 
[0 19 2] i^T. z\<nuy*?>? H*-JU:n 

% ttSg 1 E&JSft> saMRB'sio = > >' y* 91fi 2 Sic 
»»T»)SSn4^ El 1 ncis-raws-irc. llg 
NT (Tlfg|$#) ©a^^h^^iSt*. 
[0 19 3] JfcK. 01 5fcjS?-,k"5lC, LPCVDffi 

\z£ Qt&i (Dsmmmm i o ©±ic*^->u 3 >3MtK 

il2 1*t»«Sft5. C©->'j3>fft|gBl2 1 

MfcHlJll 2 l±l£. LPCVDS. ^XVCVD 
i£. **l>tt#ffiCVDfe»C«kOm»->U3>BEfl:IRIi 
1 2 2«J»JiK3tl*. 

[0 19 4] ->U3>SftIil 2 2±tC + ^/1 

zs&TffiMfi&l 7ffl©iiiiLTT i N. Ti. Pt 

©3$lj§®#IBI 1 8 £ bT. P.ZTl^MSnS. £<E> 20 
C-t©±-fC, ^/V^igB*® 1 9 <h LIP t#X/1 

[0 19 5] int. R I EK«i:0±aB«ffi 1 9, 
n^J6Ml8, T6B«@1 7 <DMT'rt?-—>¥t! 

-afcif-giCtt, 5 0 O'CilJgcD^SSl^HfC^T-OTy^- 
[0 19 6] ^IC7 P 7XVCVD(CJ;DB2CDBF B 1^ 
n-5„ ^^T3>^i7 h7"7^3 3. 3 4. 3 5 hWZ 

[0 19 7] fr\Z. X/^^^^{Cj:OA*'JTS<i:LTT 
iNll 1 UiffllcMLm tSIBa>^^h^- 

4 0 0'CgSff)SST l J7D-t5. iS^T, CMP* 

^fflTiNl. A 1 *<Bfc5&<**lS. 

[0 1 9 8] -A\Z. JrVrti/ft&nm 1 9±»C, R I 

Biz^'o^y?? b*-)l-t)Wl&-£*iZ><, ^wn>^^ 
h*H^li(if©a>^^ h3fc-;U£PP3MCJ&j5£b, A 

im\z£K)mft&$sct>b~*imT°<sbz>A^ *mmmm-v 

fcjgfi&LT<^-5. ±gP«Sl 9^ffla>^ 
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[0199]^C(C. Ti, TiN, AlCu, TiN£ 

J5TT-5. Cti«:R I E(C«t OSnX-r^.^ ^-v 
/tv*n>^£7 h^^^l 3 4i±BPmHl 9 <h£8=ig! 

6. flitx/wxffioniijittiMeiis 7*^ 

Jj£3*15. C:t", SlEiSlIf <£>S±)lCDT i Nte. "J 

[0 2 0 0] il^TMl 3 cr>JfH*fe»ffll 3 0 ^ML. * 
O*ffiS:CMPJCJ:0?PfiftiLfc«. h9j$ 1 E^B 

T, £<D^V 7*-;P£A 1 TStf^/^fclg, T i , T 
i N, A 1 *JHK*/Vj/#U -^ElMLJl&JBjS-r-B. 
CQ^2E$@^R I EtJ:DlJnX$n-r, Sg2JlEi&j5 
3 8, fvMBLWl^tlS. 
[0 2 0 1] £©«2*E**i6©5VW;*©«#fc: 

XQflteKli. ^©Tj&O^OjILT-E^^i^B 
*»J*U- h77"/1yy^-y 3 >g|3 9 SritfS 

[0 2 0 2] 016H *»WOJB5©*lfi»ttk:«to 
*##(*g«<B*rBE|-e.»*. ***»ffitt. FRAM 

»CttSI3©*lfi»l8taffilUT*0. 014t|Hl— ®m 

[0203] ^^ig^jrow^TOyp-fextt, 12 0^1 

1 -k JC » ^ U -t X -f y b ? > it X 9 
3 1 t^^EU-fe^^Wjg^^WXfflfiS© h 7 >y^ 
?32, t5<ttKSTI (shallow trench isolation) \z 
«t**-?»«l*ftBt2**»*Sn4. 
[0 2 0 4] 'n^©h7>yX^^IoJ:ol;. ->u 
nylftiilO^fib, CMPfti£ffll,)T8ffi$¥ 
S'fb-T-S. •5-C0±lC. S ii NyMl 2 l^LPCVD 
feT. fi»J^.«l 5 0 nm*iU-r-5 (g| 1 6). . Z.<DS i 
x Nyll 2 ltt,.»»«(*+^/^->^»jR©|RO»* 
7n-;l/tc«fc-5 h7>yX5"\®^^-y (M«SEK>) 

[0 2 0 5] *tC, ±IBh5>^y;^<7)V-y;^^S. 
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KH >pi«P^<7)zi>^^ h*-;u£R I E (Cct 0 ^ 

«t§. A'J711 ltLT, Ti, TiNeiCXA 
ftI10±©Ti. TIN, W£, «AaCMPffi*ffl 

oz ) 122^100 nm*aT4, ^<D±izmnm& 

*t/V>*S«tJStSP til 7, PZTI18, Pt 

t*c(CR I EfCct 0J0X$n^>o 
[0 2 0 7 ] ^tc, ±ffi{Cv'Jn>KfkKl 3S>^7X 

icM ^<D'&±ffi\z/vj7mi l i tte 

^Ti, TiN, IB*§U1 2 2, 3 6, 3 7 tftSA 1 , 

[0 2 0 8] ^ffitCvUn>KfbK»3 0*^^ 

XvCVDSTMtSo a>^^h^7^33, 3 5 
(Dfi±<B^U3>&{tKJ13 0i;:MPg&£fl£/£U fgl 

'J7I1 1 2 tftST i , TiN, IE«3 8 tSSA 1 

ifflll:±DAlS'j7D-L v U zi >Wtitm 3 0 (C 

[0 2 0 9] ^T> ±ffi<£>T i , T i N, A 1 Jf £R 

iEizjcosnxu s§2K*m srjgjsrr*. ^<d'&. > 
u 3>i«3 9^c vDmiz&ommL. mi6iz^ 

[0210] m 1 7 *%w<nw, e (D^mmmizmti 
z>¥mfc^m(DWimmT&z>< > fram 40 

^)vtv^ £ui/y2m&mmmzntz¥mwmw.\z 
wmut£%\zm<Dm&&&tf^<Dmm^m*mm-$'z> 0 

[0 2 11] >Un>»ftl«l 2 2^Mt§lS^T 

n, m5<o*iis»Ji<*:iBia«c:fTton*o Sc^T±®tc^ 

Sf#*t/V>^S«ISt5PtI17. PZTIl 

8, Ptn g^ll^XA'^^ia^itllt^o c*i£> 
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v*<0»#KR I EflJ;0jDDX£*l<5 o 
[0 2 12] ±ffi«3'>Un>»ft»l 3^y^X 

VDffitZ«fc9««U 3>^/7h^7^33, 3 
4, -3 5CD±aJicBlinSBS:»fi£-g -tcafft^HUz^U 
71111 £&*T i , TIN, SBiSiJf 2 2. 3 6, 3 

7 tasA i siB^x/ty^-ciftaiL, #}4 o orco^ 

jBI"CAISij7D-L ±t20>|iBPffi£S#i£?J o * 
<0»A*U7£&*W;*$UMi l 1 "SCVDii^ffl^T 
iftfiT^o CtlbCDT i , T i N, A 1 , W|^R I E 
tZ«fc9JnXU □>5 7 ^7h77^3 3, 3 4, 35l£-<h 

amottllt y'J^yifclll 3tz«J5fc$nfclW 

ngp (^7^- ;u) ^, U7o-sntAifi»ii 

tHfiUZ. T i N*^;i^T i ^^i^^^JUl 1 " 

[0213] ^(c, ±ffi\zzsvzi>mtmm3 o^y^ 

JC"t£3l 1 IBi^/1 3 6, 3 7 ±C0W^^J|/H 1 1 ' £g 
af^o tt^T»5(0*lfi«l8i:ra«f^ AU7I1 1 
1 £UZ>T i , T i N, SI3 8 tftSA 1 

DA1*|J7D-U S/Uzi>»ffc«3 OtC^fifcStlfc 

fr„ >a:*3. *iiej»Ha)±Bl5(c?gj5)c$nfcw^^jHB i 
1* te, jS2Ej»JB<OA 1 S:U 7 b—"T -5 IRfC, SHI SB 

[0 2 14] Sg^T, XHBCOT i , T i N, A 1 M&R 
I E \z<k 0 }JDX L, ^2E»»£»firr£. -£-CE>^ v- 
Ua>SM3 9£CVD*£lZcfc9ittfgU @17l;^ 

[02i5] ii8ii *58wa>s 7 <Dmtmmm\z%h 
&¥m&mw<DmmmT*$>z> < > *nmmm\z* fram 
-t)iT u< tn^ypiBi&m&mmzntz^mfcSimz 

[0 2 16] ^jSE^jCDM^co^Pirxti, m2<Dmm 

^3 2, feJ:^ST I (a^i^««2^«^ 

[02 17] un^©h7>vX^*I^J;5i:, >>J 
Z]>^{fcj)ii/i 1 0 £«M«U CMPffi^ffl^TSffiSf 
SfbT^o ^(OXIZ, S i x NyI121 £LPCVD 
ffiT, 1 5 0 nrni£fg-r<5 (018) . :0S i 

x NyRi 2 1H, 3SISm#+^/t>^^j5)c(Z)IROK^ 



(23) 



ftfflWl 0-275897 



43 

[0218] -a\z, ±mizis>j.zi>m{tmm <s i 
02 ) 1 2-2 iio o nmmmrii. *<D±\zimm# 

#t/V>^*MtSPtS17. PZTI18, Pt 

-f. hPJfita:*. ^©&;r*i <=>©««:. **/v>$kb» 
tKtcR i Etc^t DJnx^n-5o 
[0219] friz. ±miz->ooi>mitmi z^-x^x io 

VCVDffilCfcDiftWU ±IBh7>S>**©V — 
*£S, K>-f >M^D^(Dq>^^ h*-;U£R I E\Z 
iO^fiET-S. 1 1 iLT©T i , T i N, SB 

12 2. 3 6, 3 7 tLTfflA 1 £JB(£;*ASy ^ K J: 0 
iHU »4 0 OroMmSiCAOA 1 * IJ7Q-' 
U ±fe«n>^i7 h/Js— iHTCVD 
ffitCiOA'JTtLTOTW^^Jf 1 1 ' $«l8[-r*. 
dtie^Ti, TiN, Al, WfS'R I E fC J; 0 iOI 
L. h5>i>7*©y-7*«S, K-W>**DtO 

h*^tr!BiE*SiJi«r»j«r<&. m 

Mil MlilO, 12 1, 12 2, 13 5-jli;T^ 

jfcanfcHnw (zi>*>7 >*-;u) ij7n-sh 

[0 2 2 0] *tC, ^®lC->Un>^tMH3 0 5:7"7 
XTCVDiiTtaL. CMPT'¥aftt5. h7>v> 
^©KK >^«D©B±©->'ja>K{k^e3 oic 

lfflng&£^fi£L, 1 iBUS 3 6 , 3 7JLCDW 

^IC. A'J7S 1 1 2 tftSTi , TiN, IB^3 8 t 
0 O'CcDg^SfC^DA 1 ^U7C3-b, y'j3>lft 

13 0 (ci^^nfczx^ hJtcDS^Mpep^ajbjx 
tr. s l B»lo±»i:»)Ssnfcw^ ^ ;« 1 
l* tt, JB2S*Ji©A 1 SU7D-^-r*iB»r, SB is 

fB6£>§ygCDfl^<hl^*iT i N-^T i SfflV^^t^ 
[0 2 2 1] m^X. ±fB©T i , TiN, A 1 S£R 

iEi;«kosnxb, ^2gE^s*^-r-5. -> 

'J3>gftl3 9 $:CVDffitCctO*t«L. 0 1 8 IZyfk 40 

[0 2 2 2] ^WW^^gSWMjg^ftWlB 
8<Dmt&(DMt&iiVT, «Sjx«01 9tC^-TJ;5^FR 
AMt^©l]^S9ffl * +■ A° ©StlJf m#lg£:fe<fc Z>'® 

Mm$,Z>W3.&IZ-\Xm2 1 {c^fJ;-5^DRAM-tr;ucD 
«ffif»«ffl*ir/^ 2/ ^ «fc^*S« 

[0 2 2 3] fin*-, -^W«SS»C^< £fc2«EJLt 
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tSIit. «***Sr»riE-r*iet, 0. 5 Torr 

(=0. 5 X 1 3 3. 3 2 2 Pa) £l±5 0 0Torr « 
T©MJETTRTA$QJ1 (Rapid Thermal Anneal; £M 

mm) znttojimt. c©&, i2©ti*wt5 

[0 2 2 4] (b) mttt*rt^5>(DM&LT.m\Z.. Ml 

$g2©m«£^fi£ir£X*I<!:, 0. 5 Torr « 

±5 0 0 Torr WT©MEETTR TA&a^rT ft 3 Ig 

[0 2 2 5] (c) mfB*-vA-->^©iJj&Xgtt, ?gl 
cDmS^^-r-SXei. 0. 5Torr «±5 0 0Tor 
r WTCOMlETTRTAffiS&fTTS^Xgi. &m#Jg 

[0 2 2 6] (d) WIB (a) 75M (c) <D^-frifr(D 
XgtC&^T, miW«S±fC, 4>ft< tfe 2«UA_L© 

&«7c*fe**r*«^»<b«i«is v x/'«y5'ft, cv 

D (Chemical Vapor Deposition ; {fc^^(4Sj&fi) J£, 
feSWJLSMCD (LiQuidSource Misted Chemical D 
eposition) ftlcj; 9JBfifcT?>. 

[0 2 2 7] (e) BtjfB (a) 75M (c) <3Dt>m*»0 
XglC*5V>T, «JET<75RTAjaa^, 0. 5 Torr R 
± 5 0 0 Torr JKT©8l*»JET-CfT'5. 

[0 2 2 8] (f) Mm (a) 7iM (c) <D^-fn^<D 
Iil:*^t, METfflRTAffll^, 0. 5Torr 
±5 0 0 Torr £kT<D*>S>ft&TT?ffo. 

[0 2 2 9] (g) WIB (a) (c) onfn*© 

iSfcfc^T. *V>#K.tt. 1 ^EdOfiatTRT 
AiaSfcrTftS. 

[0 2 3 0] CCIT, jWlERTAffiatfi. 1 

att£*i/<ii£#-5. p zTm<n&mmn{*m-c 

i*. «gS{ktc:*fiJf«j:75&T**-S. fflU RTACi^I 

[0 2 3 1 ] ±flBJB8<P£l&®»teiCffi$S!«tt0E0}g 
f&Tj&Tte, RTA&UI&0. 5Torr tt±5 0 0Tor 
r £tT©«EETT?ff&-3©T?. JSRFlB©iMrJift;agtf 

^v'va >m*>iz®K)&£.titzmw#7>&mifc\s 
t&mt>i&&ik$:m#>z>z\ tat-cs. '*satt©&n»§*# 
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[0 2 3 2] RTAjaJlttteftftSrit***^ ^CDfig, 
«ric,: P ZT«o P b ^ >K;\' 

O7Z-M0. 5 Torr ^±5 0 0 Torr £KT<Dmm 
^EETTff I r02 *RuO 

2. I TO, Sn02«©W«ttKft«lKtt, &5?tcD« io 

**«L<. ^fW$^i:6oTL$^©T» ±12 Lit 

[0 2 3 4] METO)7--;^0. 5 Torr 

JW±5 0 0 Torr KT0>**/>»EETTff 5 t . i©U 
— ^•SKfcfiWr* ^nilWCDRAM* 
'J7U7 Vi»fP©j^Ba^^&U \Z&\ l 't2>*>>rrtzs&M 

*k:tt«B-c*o. **«*fc*ttr*£t#-c**. 

[0 2 3 5 ] rnb^METTWRTAllH 

/ty^ffi, CVDS, *SNJLSMCDS£«ffll/t 

[0 2 3 6] *9B«a)ffi8<D|lifiO«IB(Cfl(^Bf 
«*Bt©»J5j6*ffi«C*/;U • W^MODS^Ifflt^ 

ctfepjfiE-c*^^ dnscoaiK^rffi^cttfL smc 
5tt«EETT©RTAfflae**fi"r-5c:t7&«asLt^ 

[0 2 3 7] MZ, **/>Y--)\s<Djjmt?J)$kiZ-D^ 

3Rig^^^* 100-40 or;«iiipji&ufcl»ffl3i«jcw 

At*^ 0 MAH «^7XAfI^3 0 OtlCML^e 
^■^•Sfil^X^Al, coDgM&SBBi;: l 0 0 
mW/ c m2 <D{gJ±*ffi7t£ 3 0-2 0 0 *H8l#rr £>. 
*«tttt««**3 2 0 nmKTjWJtt-C**. 
[0 2 3 8] C(Di§£\ **J>ftf£itl%&>±<Dm&# M 

cic7)^(c6 o orw±co^^^c7)^i5as^ 
[0239] (aim i ) m i 9 {4, ^mncDW, 8 cd^i 

f U/:FRAM-fe;KDWiil^LT^^o 

[0 2 4 0] HI 9©FRAM*;U©«»(3WLTtt, 
*»***l(CLOCOS»CJ:0*^IH»llll»il2«: *o 
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<k«3, MOSh7>yX^7 0B«t§ fl C 

vDffi^ux, s i 02 frbtiLzmmmmm? i tjfi 
*r*. 

[0241] #tc, ;*^u^;ucDtiS«fetgffl^/\°^ 

7 2*»ftf5 i ffi8BSMi»ilRK[7 1 <7)±(C, 

2. SmTorr CD A r ^TllD C X A y ^ \Z <k 9 T i 
/P t^5«STSS««IBSflclllt-5. 

[0 2 4 2] #t^T\ J¥£ 1 8 0 nm*SNi2 1 0 n 
m»5^J2 4 0 nm©PZT8^ 2. SmTorr CD 
Ar^CDRF (?g/ii£) y ^ Ccfc 0 Mt^ e d CD 
«ffl^RTAffla«:»iaaftl 0 OTC/^ 10T 
orr Oi^TSOOttlOWfT^:^, -^CDge, P 
ZTK±tc±8B«ffi!fi<hLTa>P tlSDCX/ty^T 

ZT»*5ck^±ffl««BtSR I ElCiOlyf^L, 
Bfa<B«tttC/^--- >£/r £ Z £ {c<fc D . TSSSl 
7, 8 45<k«±«««l 9T*j«*tlS*^ 

[0 2 4 3] $UZs mttt*rm/2 7 2^«S"T^ct3 
C«»K7 3 6CVDffil:«to«SI**, RIEW 
0, MOS h^>>?X^7 OcDV — XS • KUODJB 
ffii&/i<D— 3r43±tf^/^^ 7 2CD±gBmSl 9 43<£ 

>^«fiKLfc», fift«P*ffl^T6 0 0t:Tll9fg©7 

[0 2 4 4] ^(C, MOS h7>yX* 7 0CDV-XS 
• KU-f >Dfflttf»«ia)— *t±»««l 9<h*»«r 
-5fci6(DrtHI$SB^7 4 a T»»« 1 7 *>&<B3l#tt| 
L««ta5rt»Ei7 4b6»«l/, ^H^ftfC/l 
^-y3>l75^*St§ 0 *<D«* RIECJ: 
0, A 7 y ^-y a >i 7 5 {: □ >^ ^7 h 

"t£o MO S h 7 >y 7 0 (^y- hlffigEG(j:7- 
Ki^lT, P^gB§a^7 4b, A*'J717 6. YJl^Zl 

[0 2 4 5] ZZT\ MELfc4|g<0T— — ;i/©«5%, 
10Btt»«#IRttft{b©fca6<^Jftffl3aT*O* 2 01 
te3i!sf§®#lg| 1 8 <h±BR«ffi 1 9 £<7>^H4*!i£:TSG« 
ffil 7 <h3fiR«ftKl 8<Z>-tntra«Hcr<5fcai)(3!)J»ffl 
3IUBt4|fiIBtt^ r P"feX^^->?lHl«CDfc 
#CD£>CDT&<5o 

[0 2 4 6] w±<z)^j60y*iiiS0y 1 <tu i?$i8 

0, 2 1 0, 2 4 0 n 3 IS© P Z TlCMt § 

*««**tt-ftt**m-i, i-2, i-3£r*. 

[0 2 4 7] S« *&*««6SH6« 2 - 6 
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mmWn-l. n-2. n-3<hT<5. itgLM^mmiZ 

[0248] (^js^j 2 )•• sussgnj -i ©it m$mm * x n 

2. 5mTorr ©A r 4>fiiDCX^7^l:J;0T i 
/P tfr£j6£&TgB«8Kgl KBIT'S. #UT% PZT 
lg|£S1fiiSK5 0 00 A r /0 2 il^tCR F 

/fj>. 1 0 Torr Cii>Pt8 0 OtTl 0#fH!rTteo 

[0249] 3 ) mmm 1 wit mmmm * ^ /t 

v-^7 2W^fi£^^J:5{C : ff/^oT*Ji0iJ3CD*^ 

2. 5mTorr ©ArtT'ilDCX/ty^lCin i 
/P t^6J&&TgB«IIBI£J5JcS|-r-5„ SfcJWRTAIF 
-— 0 CC/fcfr. 1 OTorr ©&?HtpT 

8 0 ott 1 oipmn &<^> &t^T, p z TiBi£a&ffi 20 

K5 0 0O 2. 5mTorr ©A r^ORF^/ty^T 
»fi£-r£. ^-WgL PZTiiCPtMDCXA-^ 

T6 0 0 < C-C(3)r3< Drrte?. 

mmm 4 ) mss^j 1 mmmmm +tnv^7 2w 
fc. £-f. m$zmm&mm7 1 «_bfc. 1 r^-h 

^[eie^L, 7 6 0Torr ©^tTSOOtTM 
1L. I r Oz <DT$&nMm&Ml8.-?Z>. '&^T% SB 

ft 7 6 0 Torr ffl^tt>T'4 5 O'Ccd^BI^SSU^: 

RTA7--;P^#S5iffi5 0t/», 5 0 0 Tor 
r OTgE^^tfS 0 ortrl O^HrT^ofco ?5 
tf, S BTI±IC I r l/y^- K^BEi* l, 7 60 
Torr <D*%tp-V8 0 OttillL, I r O2 <D±2B 

[0250] (&mm5) ^mm4<Dmmzfem*x^ 
mm&Mf&vtc $.-rmnb\z, m^mmmmm7 \<d±. 40 

(C. I r W*-— h&mfcmttL. 7 6 0 Torr ©^« 

tT8 0 O'Ctilll, I r 02 <DT&nmm&wj$. 

TZ>. #t^T, S BTi^ti^Ift^^lI&gS^I 
«(C LTIelgS«±(C*ai-'g» LSMCDftSffl <^T5fc 
ATT^o gc^T. W7 6 0 TorrOT^4 ] T4 5 0^ 

(Dmmwzmutzm. rta7--m#sis8o , c 
/g>. 5 Torr <D*y>i 0% -mm9 o%<Dm^mm 

Itt8 0 OO^l O^fp^rT^ofc S 
BTJi±»C I r l/i?*- r-SrlsJfcaffiU 7 6 0 Torr 
©*«*-C8 0 0"C-Cf!M!lSU I r O2 W±g&««fSI 50 
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[0 2 5 1 ] (*SS^J6) HiS0iJl<Dif^fBttffl + -V/t 
v^7 2<7)JgEg<&i»:©J;^{CrT^:oT^SS^J6©^«: 

2. 5mTorr ©A r+TaiDCX/Vyi'lCiDT i 
/P ta>5«5TltIIS)*«t6. PZT 
m&2. 5mTorr ©Ar^ORF^A'y^TMt 
*. 1S)©RTA7--M#SM1 0 0O^*K 1 
OTorr (D&^TrS 0 OtTl O&fBffitoK 

PZTI±ICP tK^DCX/1u/^t?^L75:^. 

=ss©7^-j^'tsaM^^«^T.fy> i o % 

■ mm 9 O.X©iR^*H«T. 5 5 OtT^)o < Df?& 

[0 2 5 2] (Jfctfcfiaj l ) §Hi60tj l ©WfBietttfli* 

£^BELfc. WIBJiW*fi«k^©±Jc, 2. 5mT 

orr (DA r ^TSSwDCX/'W^lcJ; 9 T i/Pt*^ 
J*4T««SBI*J«i|-rs. #^T% PZTM2. 5 
mTorr ©Ar^roRFXA-y^T'Mt?.,, SlflCDR 
TA7^-;^#fiM 1 0 0t/#\ 7 6 0 Torr CD 

mm'pr' 8 o orzx'i om^nr^\ pztm 

±ICP tlSDC7/ty^TMl/m ziS'SOTTzi 

[0253] 2 ) mmm 4 ©itsstetiffl * -v /-? 

->^©^«r^(DJ;-5 {Cfr^oTJttHE^ 2 ©^iftgl 
S-T, MlEJIr^*6iBHBiCD±{C, I r l^>?* 
- N£[5]$5^tj U 7 6 0Torr ©^gtTSOO'CT 
I r 02 <OTffl«SBI6»J«-r*. 
1 8 0 nm©P Z TKS. #«^S^ifeil^^i(sf 
SrSttfC UTlHlfe*«±(C*t«-r ^ L S MC Dji&ffl H 
Tfi£^-T^o Stt^T, ^46 7 6 O Torr ©^>PT4 5 
orcD^MSSriSLfc^, RTA7i- Jl&W&T&ms 
0°C/$P. 7 6 0 Torr 05^|g^T8 0 OtTl Of^^ 
fTJiofc. -^WS^ Htf, PZTIK±{CI rl/v^-h 
^EG^L, 7 6 OTorr <D*m.*pT 8 0 OXZT&M 
1L, I r O2 ®±«««g|&»J5S-r«. 

[0 2 5 4] (Sg^J*3«fcC/Jt^JWI?iiE) 020(1 
flfflB&HiS0!l 1 ~ 6 *5«fctf)ttSE0iJ 1\ 2 KAtt*'+r 

is?<D®mzm7£v, mm (®n#]m&-) t<t^^/v> 

*>XC<aa»* (l/C) ©!8^$r^57^bLT^bT 

[0 2 5 5] ^•V/^->^>7.C, iH^CD^fl^E, SI 

[0256] C = eoXe x S/ t 
fib, e ottjiS£©fli«*, S«tt®DlWT$.-g) <> dtl 

l/C = kx (l/e) x t 
iBU. k= 1/ (eoxS) ©^t$l.. 
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1/C = kX (1/e) xt + n 
<DW.&IZ&-dT$$Q. n=l/C tTZxt, C ft<D 

[0257] *&w<Dmz<Dmm<rjBm\z&z>mm&\T* 

tt, fWiEC ^*BS-r**^/tv^l5E»**/h$<. ceo 

[0 2 5 8 ] -Jj. Jfc«0iJT*te, C 
<t, HP "6, »KftUT*»*#3tt«|f€:A^t-5C:t*^ 

[0259] mmm i - 6 £jt«« i , 2 ©9i«#ffl# 

#£««#®ld«»i/i o*>6 i/5(cffi^T^)^:^ 

[0 2 6 0 ] ^-©ffi, ^^TCOiftf^jSS^tt. 
£9, «FJC«*i&*RrH»cHbTl 4 0 n s STfittL 

Tfc^Ffit'y h&±u>t£fritzo t&onmwvtei 5 0 

n s Kltl&l^filttKST^gt'^ h^bfco 
*Jfi«4t5Ttt»#«*|g»**l 0 ^[pjj^jt^ 

^&tf <y h***hfc. 1 07 gJ]S#KJR%(cSi^mttB 

[0 2 6 1 ] (-^(OfflO^Jfiffil) 12 1 i:^thu>f 
aKDDRAM-tr;KDJKJ5EXS«C45^T, ¥SMfi8 0 
K*^#«»*8 1, ^^: ] J±.)l(D h7>X7?y- h 
fflCDMOS h^>>?X^<7)V — XS • KU-f >DfiB«. 
^'J-feJKD hV^WiS^^/lv'^ 8 2 tetefSiT 

WRu^DCXA°7^tMi. BSTi8 4^fI# 
Jg{t^%£^4V-X£U Ar©+t U7^S:ffl^ 
SCVDffiWO, S«?UJg4 5 0t:iCT 1 0 0 nm<D 
mmmt^rmtzo ^<D'&. N2»E^4 5 0Torr 

6 0 0tT*RTA7Z-Mff?i^, £ £ K Jbgfim 
g8 560Ru^DCX/l7^TML, 3 *7C<7)ffiJltg 
ig£f#;to £<bC:^<E>^ S i02 tt»l8 6(OM<i: 
If y hj»BL©»flc*fr«Clr^ DRAM 
K^KIL BSW2 5 0©MftBS 

[0 2 6 2 ] ^(C, WELfc«t'5aFRAMSRF-I' 

d ~> x t- a tc jsffl l fc m & ^ -r o 

[0 2 6 3 ] RF- I DzsXt&LIZ* 
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0. R F - I D^X^ACD^ttCOvX^AffijdiS:^ 7 
[0 2 6 4] RF-ID->X^A(i, /tV^X 3 > h 

>X#>^te, FRAMiASIC^lf'^ft^nfc 
^yjv-^RF- I D^7 7^d:^i^m 

[0 2 6 5] *X hffl!l^6ISi^giC^i;T=lV> K*5i 

<DW£&fr&j:z$Wi&iti istmmizmm it^x h miz 
[0266] $mmsi*tfiz* fWST'ftO, FR 

[0 2 6 7 ] 02 8I1 h^>X#>^(Drt6BlHH&tf>s¥ 

[0268] in*>, n»bA^$n^,i«^t 

30 *LC[el8S<h, LClHlK^«imLfc*flajK^e»IS^«:± 

«ffi^%^^-fr^iHi^5 9 <t, ^agffimcoic&i^os: 

^mUT/N 0l 7-^->«-^^tt5^-r^/N 0r 7-^>lHlgS6 0 

m%n&wm&mMmiz^&m%mi£=* j r/*2/? 
tnffi&mmoiMos h^^x^ia^&s^u-fe 

Uiz;UCOMOS h^>v ? X^^[WJ— (7)^— KJlTT^n^ 

tl*il«SttLT«J5!cLfcFRAM-ti;U7U-f 6 1^^^> 

[0 2 6 9] &45, *^«±82Lfcct^^FRAMtC 
FPGA (Field Program-able Gate Array ) 
^X^-Y 7?iRAMS**LtiiLS Itt£r»CJ3 

50 [0 2 7 0] *»^«±gBLfcck-5^^*ft:*ffi 
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aift:«> & -s BiMttt & t © mmmmtt <=> 

[0 2 7 2] 

m&&A J rcmz&mm#* j r;- i i'>*&Mis.L. *wv> 
[0273] &fz, *xw<D*m#&m<DSimjsmiz& 

tiff, 3r-V/V>*±8B«& (P t*) ©fiUBttlltH^T 
[0 2 7 4] ftoT. **W<0^»#SH©«ifi*ttt: 

[01] ^WOlBlCDSIilSO^KlCfllSafiR**^^ 

[0 2] 0i©xa»co^<i8(c*3tt^¥B/t^— > 
CD— BB£^-f 0 

[03] 0 2CDXglC^>O*<XS{C*3tt^¥M>'1^-> 
CD-gf^^fS 

[0 4] 01 7iS0 3tC*Lfc-feJUCD^jgXgCD— «aj(C 
*5tt-g>WrBSCD— ^^^"T0 

[0 5] a 5 ©in:o^< i8c*tJSiiBco-»4 
^0 

[0 6] 0 5CDXg(COO*<XH{C*5tt^^fMCD-gB^ 
*-f0 

[0 7] H6©XSC^<xaiC*tt*WrB©— 
[08] 0 7CDXa^CD-gi5^5tDffiLT»fDEDCD-gB^ 

i$aeic*-r^rM0 

[0 9] H4 7S2H8fc*Lfc-fe;P©*#«CD«ifi#fe 

[010] H4 75MBI8tC*bfc-fe;KOX»«co«jS* 
ted^l^TtfrffiCD— g|5£S;T0 
[011] *«M©»2©*JfitO»»»C«*FRAM-fe 
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[012] 011 CDIg(COt?< XglC*5tt-&W®CD— 
8B£>jVf0 . .. 

[013] 01 l;fe<fctf01 2Jd^bfcFRAM-tJl/^ 
■&trFRAMCD^Fffi/t^ — >CD— SB£-7K-r0 

[014] *%9!0¥i»tt&B08jfi2&&<03$ 3 ©fgjg 
W&mizmZ F R AM-fe;K£>*gig£^-f BfM0 

[015] *^^CD*««i:SSC0Saji^feCD^4CD||JS 
10 <DMfflZ&2> F R AM-b;UCD^jg^^-T»rffi0 

[016] *9&m<D¥m<*&*a>9nmx&<Dm5<Dmm 

CD^»C#SFRAM-fc;UCO*lig^-r»r®0 
[017] *%9l<B¥*tt&1EC9a££&aS 6 

CD^tC^-S F R AM-tr;UCD#|jg£^-r#r®0 
[018] *^BjCD#jg^SmcDSait*ffiCD^7CD^ig 

V>m&\Zl3hZ> F R AM-fe;UCO«lig$^T »f®0 
[019] *^B^w^#:gacD^jfe*}iCD^ 8 CDSIifi 

ommiz&z f r AM-fe;ucD^)i : £^-r^fcS0 
[020] m8<Dmm<DMmz&z>mmMis£&it&m 

[02 1] *»9ira¥*ttttB®8fi£&0ft 8 ®*lt- 
CD^ffitC«-&DRAM-fe;UCD#}jfi*^T»r®0 
[02 2] 1 h^>v ! Xi$'- l+lrAi'^ttlritCOaW*- 

ft:^^ u -t:;ucD^«[5iss^^-r[Hiss0 

[02 3] 02 2©&&«#;*^ UirJI/CDTU-f *3cfctf 
■?-CD^ja[Hl8§CD-^CD^ffi[HlS§*^-riHlg§0 
[02 4] @2 2C0/ ; E'JtM2fifflUfc2 h7>v 

X* • 2^ j p/N-->^^cD5igfm#^ ; EU-fe:;ucD##iA^ 

[0 2 5] 0 2 2CD"y ; EU-feJU$:2<affll^c2 h7>y 
X* • 2^A-/N^>^SCD3i^m#:^ ; eU-feJUCD^aiL 
KlfECD US * tftBJ-T -5 fc tf> tC 3$ aff«#:* -V /t -> * CD EPSq 

[02 6] 0 2 4fC^Lfc#£&*®jftM3<fctf0 2 5 E 

•5^/£iS^cD— m&m-$-$.j&m 

[02 7] RF- I D^X^-ACD^cD^X^A^fiK^ 
^"T0 

to [028] h^y^y^^n^moymm^m-rm 

4- P • #'Jy'J3>, 

5- WS i , 

6, 7-*f-bnm&nm<Diimm* 

9. 1 0--8MHK. 
i i —rv)T**)vm, 
so i 3-¥fiflsffi<Bi»»MU 
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i 4-/\'ij7^;n, 
i 6- ■ **y7mv>Wim.m. 

1 7-T8lHtt«. 

1 8 -3£I!§^#if|il, 

1 9--±a$«s. 

i6a. i 9 a-mmsim.mmm(Dma^ 

2 o a-~±.$in®Mtt>&frm<Dmmm, 
2 o- -*^rtis?&mmcDm!mm. 

2 1 -nvT*9)vm. 



54 

* 2 2---mM&m. 

2 3 - /Vy->^--> 3 >|g|. 

SDG-ffiftM. 
D-^«i»it»JB (KU-f^«tt) 

S-*M«»i£ttJB (V-*fiH«) . 
BL-h'7 Mft. 
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[ m mM ) ttf^W 1 7 2 Offl&C <fc SffliE©!I$S 
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[HBWtt»ai(l7JIR] 
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29/792 
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H01L 27/10 451 ' 
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29/78 371 

(¥&*«£«] 

[«fflB] ¥fi£l 2*73 1 40 (2 0 0 0. 7. 1 
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[#&*i8iEl ] 

(l*^<JS i ] i^#8«©3*JISMc^M%i£«fc$I^a> 
y*££»r£X*Ii. 
ffii. 

«riBipiote««tcaiRW»c3>i'i' h 

u tuieMi s v=>yi>^^<D—mmmi l cTmm^ 

£jfr£-r sx?ii „ 

ffiSBBStSto 5 * + *©±SIH6® t * + ^2'* 3 > * 
aifii.- 

Si. 



fi»B* 1 ©«6»««:aiRWK:=i > * f b 
Iii, 

CODtsL fl91£*^<*S : l5-h^^2CD*6^ ; &^RX-r-S.X 
fli. 

Ml Bis 2 CDStfe&JUfc <fc CflU 1 <D*fc»JR«: 5S1R WK: 3 > * 
* hjh-AJfeMPO. ituiBM I S !»9>t?**©flWHBl 

ituiB&gsmf** + -»<5^ * ©±§p®© i * + ' ■* *s $ a > $ 

t> h 77 ^©±S10i©R8&&i^£^l!lB^£ffJJ&"r 
* A«r S c £ %#©i*4¥iStf*£Bt©5Rii 

11**3131 ^*a«fi!«Jiiwc^tt*ifctt««* i 

hUZ KU-f >«W • v-^««*wr4M 1 S h-5> 
Si. 

BiiiBM 1 OlfttftWcjBlRWtca^**- h*-**MP 
U ItflBMl S Yvls'J^iHO— «HB«Wtc"FlBa»*3 
>#*l--r&br?h *g*frSBSi i ©»*ILh«:jBjiS-r * 
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U WiB» l ©* + 3> 2 ? h 7*5 ^©XJffigPK 
C©&. f8fB*j»ftg«±«:TaP«@, B^ffittl&K* 

[£«*^4] «^17!)M3(D^-rn^l^«:l23S© 
±fc JU 3 ©Sfeff «**»T SXfl i . 

* jbjsw * xs <t ©rs -c«ne» 3 ottttntc ffiiQM 
kjmm- 4 c t *«f» t r *^(*sia©ss Jt^ffi. 

[ IS*^ 5 ] Hl*« 1 TbS 3 © urti* 1 IBM© 
*5g(*^S©MiS^?*K:toC>X. 
«TE««BSai*»l«-J- 4I8B. Bate* + ><5/* a > 2 

%tfemL-C^t>-~>??2>Z£ * Wft t * ***** 

e©s4i*:£$£. 

[»*Be] i 7bS3 ©orft*> i wciass© 

[ ssaaa 7 ] i Tbs 3 ©t>-rft*> i jp.KiBifc© 
3 otmm&m l . otibdi 3 ©^n^iSiRwtcggn 

U , J: cffllffi)* 3 ©$e^H±tcfFf B±tPm 

[ M&I 8 ] St* J* 7 IB«W)¥aW*iW©Kja*ffi«: 
fHB^3©ite»Rk©«1SW*4 : SrK5*l//cm» BiJlB^3 

C mm 9 ] l»*JH 2 $ fctt 3 f B$©¥igft«S©M 



wb* + # ' 3 > * * ^ f sxea. w 

1B3>£? h*-;U£iaPLfcf£©1fl2©l£lilK±*5J: 

1 1 1*« i -r * ¥^ft^g©^3t^„ 
[ «5J?3S 1 0 ] * ft *ftTOm*^K5MB*#«« 

Sffl©MI S h-7>y^^ J &*»x.^a^©^'*y-te^ 

<t. -eft^fti^-^friB^^y hzjw©m i s 

X^©^- Hcftjifc«ttSft*:W»*©7- F^t, 
•?-ft-eft|H]— tf ©MIB^-* y 42;l/©?$^m<*+ + ^ 
KSiiKKttSftfclSft*©* i'-'' 5 ^-*^^- 
•e-ft-^'ftlU— ^©WIB^* y-fe^©M I S Y^ZsisXZ 

©-Sfflijtc^Mtc^ $ ft /class*© K?mi *w-r 

^<*»«©^JlSI5©^S{iS-C'tf-'' h^*l*ltC>!tOt 
BS^f^^l^^-^-ft-^ftM I S h^y^^SJSf 2> 
2ffl©Ku-f> • • v-^M^^SP-eHu 

SfilBH2;UT U-fMii©-5-ft^ftl§l— ^©ffiSfe'fi© KU-f 

> • ^JV • v-^MJIitCfcWS^M I S 

$©f- + ^Ml^Lh{cy- h«MftR**0"CSUBSftfc 

^^(C^BK-r^X^i. 

Iuibhzjut u-f ^©-e-ft-eftPi— 5U©a»flM> fu ^ 

> • * * * ;v • y-^ fSWc*$ W .S^ai© F v A >W& 
lca>t>i>Vf ZWfc&O tr v Y b5IB^ 1 ©$fi*!feflS 
X-CSt^clilS^T^t^lSj. t5IBlt^*©7- FSI 

MIS tr? h «±4a J: t>'fll)iB^ 1 ©KSMLhte* 2 ©JB^ 

^7 y?rfliIiB^ 2 ©*ftft^*5«J: D«» 1 
©te«SJS KJffiA ji*3^fiR-r 4 X® <b . 

«UR±(C * + » 7'ffl©^ 3 ©Jfe^JS^r^-r iXSi » 
faiSffl 3 ©^JiX^-g-ft-eftPl— ^f ©^n©> * y 
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i U -S>tI8i*©+ t^«/Jiyu-h i^^lulB 9 - F$£(C 
BS¥'fT^^(S]tCjfJfiX-r -S i <h fcCC> MIB-te^T U -f ^ 

fiS-rsxfii. ... 
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M I S h-5>y^$t> 

SS1BMI S F7>y*£&^tf^<*S«±KffJj53*x 
fc^ 1 co*fe^BM i . 

BiilB^ 1 ©|6«yBrtK:»«)ii***S *i. BiJfB F W > 
^ • V - *itHlE© 5 -^©— ^©M^CCT4kS15*5 n > d» 

33581^*4- *''^>*<i:. 

f[|a^ + ^-5^^a>$ b ^©i^iBlJia?^^* 

+ + $ ©±gpmfi> ^©Pa^iS^I" &^fi6BB$£i 

[ iSJfctR l 4 ] (MS «©*■ WJcj&sS $ 
4ft)J£ftfemtUcA^ h> ti & F b i >«« • V - S 
M I S 

fjIBMI S F5>S?^i>%««»4a»»at«Lh«:»JiS3*i 
fc^ 1 <D&BM£> 

B5IBSI 1 ©J6®^9«:S©ii*^S *\tc Z v F^=i > 
* * h 7*7 y*/My-C«[E F U 4 lsffl& • V -f*«i«© 

3- 
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*> %o-*©«««:«h»s n. mum 1 ©tt«w±Kj^ 

iulB tr ? h «*dt»*«W*3S«Lhtc«jsR 3 titJS 2 ©J£ 

j££ h. 1912 F u -f >«« • v - *?.!«© 9 ^©ffi^cD 
WMlcTt%$W=i > £ £ F Uc* + ^ ->* 3 * F 
7^£. 

tuiB+ + >^ * => > * * v 9 cDjtaa t msBassf* 
«rr * c t £ -r 

[ 1 5 ] ¥m #*«©& HaiSKJ&JiJS $ iafc^ffl 

MI S F-7>^**£. 

fiiflBM I S F 5 *rfc*tf**{**ffi±K:#fiJi3 *T- 

fcJKl©lft»B£. 

ttjiem i ©*bis mfatc®to&&fci&2 ftfc tr. ■? f»=» > 

fSrtf- LTtufE F U >«* • V - * £«© 
•5 ^O-^OIBWtWSh. Wm 1 ©ttflWJiicJB 

n/c tr ? fisi£. 
ftjiem i <Dj6,itiiiF , 3fcaj4>ii*^s *v itsis f u -f > 

ftTfS t' ~, F «*^tf *3W*Sffi-h<c?KfiE § ti/cSI 2 ©*£ 
buIBIS 2 ©^flgrt KttBbiiiW&JjfcS *i. TiiJiB® 1 <D* 

o/cgs 2 ©^-f^ yy^vt, 

15 IBSP 2 © * + ' < ^ 9 a > * * F 7' -5 ^©±48 £ fTlB^s 

[ii^i6] mm\ 37521 5©i»rn*> iwc 

1913* + Yy?if<D±.-fi-C. WfE 

3£§§a&* ©T^tc^jjfcS ftfclil 3 ©iifiJfJI* 

flOTBttSEffit*. BiJlB^ 3 ©t&RjRtcHa § ftfc ^ > £ 
F^-Jl/%^-bTBUfB*> ^>*=>>2 2 F7'7^© 
±*£ £191231®*®*** + ^5^* ©±SP«ffi £ ©IH*&8£ 

lB4S©¥3?^StC*5l»r, BUfB+ + - ,-i '>^= J >^^ F 

-m 



1111*3118] tiWmi 37521 
BBt8©^^SK*Jl »T . friB* + ^> * =» $» * > 

KTfr s-f a^w^. ^ u ~> u => >^ 

[Iff *« 1 9 ] Iff*^ 1 3 752 1 8 ©l>T*ia> 1 
!BtS©¥^i*iSStc4al,iT, fjlBm©lB$?.©T*raM©® 
*S#MiB-F f-'N^>^=3 i> h 7'^ ^©±SS©MtB«fc 
0 4>^c# < . SJSBSffil3ta©T«JM»'«nB* + => 
>f ^ F 7*5 ^©±<^M±te .tO'fjIB^ 1 ©i^m*S 

intfUA 2 0 ] Bff*lS 1 375M 1 9 ©l»r*r*> 1 «K 
IB$g©^2f ftSISKfe l^T , 191 B^STS#+ + 'Vs *® 

s nr «t 4 c t ^!f#m ±? immmUi. 

[11*^2 1] «*391 375M2 0©U-Tti*>l««: 
iBtS©^^Stc*jc»T. **§p-c F U W 
WT -S 2 ffil© Kl/-/> • ? t^^ • V -Xfligds-?-*!-? 
nfTlBM I S F^>i^* : &flJJ&l<&a i £B9i3¥^f*S 

2 ®<D F U -Y > • f • V-^fI^©±7?(C 

-?-n-enfigB54f5m<*+ + ^ , ^** J iBa5ti-c-b;u7 w 

IBIS0B2 2'] 3 75M2 0©U-rti3tPll|{C 

MffiMmcDU ISFf ^ =5r*B^./c^©> * 'J Hz 
JV£, -en-^nin)— ^©fliJfEy^'J-feJl'OM 1 S F-5> 
S^X ^©y- Y K^jltcgS&S tifctttt*© "7- Fig 

£ . -en-^niB]— if ©iriB^ * u -fejv©?s^a<*+ * 

£. -E-n^niS^'JOBiJiE^-t 'J -fe;V©M 1 S F 7>5> 
^ r> ©-ffiHMK: ABtcSift § n/c^S*© •> F IB £ * 

z>?&mw&><*: u -c*4ci *#i»£-r 

a. 

[f«5jaS2 3] W*^l 375S2 2©urti^l3S{C 
IB$£©^{*^StC*5liT. WIB- : F + -'^>^3>i'i' F 
V=7 ±SP©B8DS* s ^ffi©ianS<t *3 fcjrw>i£f- 

-^•«©«ijm=& *rr i.ci *«« £ r b^mmm. 

[gff*^2 4] eff#JIl 47522 3©^t*n^ lJglc 
iB$g©*iS{^gK46ai-c. frfatr? FSSa^^i' F^ 
•7 f'l'i. ±gp©Mn2* 5 Jl®©^nSJ; 0 4>Ei^f - 

^6^4 f i<-< >mm ■ v-^«i«*wr*M i s f * 
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Si. 

HOZM 1 ©IftfcJJIKaHRtttca > £ * F #-;U*HP 
L. ItBBM I S h9>^*©-«iWW:TIBII»«=i 
>y? VTZXv 9 h5 p 5^to«tWWEM 1 

S F 7>yx £ OtttiWBHiRiSecTiSBIW 3>£2 F"f & 
+ t^>$3>3 1 i'i-^ y£lf8!>&#ff?/&T£X?I 

i. 

com. ftrfs¥i!W**E±KTti5it@, ttRSttttB* 

2 ©taitBBcaBRWW: a > * * H * - WD 
0 . fl&SB3iiSS*#* +• * ©_hSR1Sffi <b * + ^ * 3 
4> F zf? y©±«BM<t©lffl*«JK-r4+ 

JM*S4afttr»b«a»i'h5 r 9 y«*H£»* Hu IBH? 
2 ©IMMJLhieJBidif SX*i£ - 
fjfiB* 1 ..;^>$i«BffiBE£l*5«fca f tf ? h^>9 9 h7 7 

fijiBSi? 3 ©SBi!tm©BUia Ks»h*=»*i»h^5 ^« 

9i3©it6»Bi±*J«fcy f tT^-JH*3S5tCt:--' F*£ffMffl 
©assists feKMS bt^$-->i''l/. MIB^ 3 ©#6S* 

1 f •5>¥SW*3£S©Sij&#8;. 

mm<DM i s f * >t?x * zmz-tctmos * y -tju 

* * ©y- F te£3Itc^3 ftfc1®8P£© V - F*i, 

■enwiR— f? ©I5K^ * y -fe ^©aiRSffr* * ^ * 
•^-n^-ftpi— yij©B?iB^*y-fe^©M i s F5>i^* 

4^«*^*y*«itrr&#i*"C 

2 <@© Flz-f^-f + ^'V -^.M^^^SPr F u 

<i© f u -f > • * • v - **B*4£#:i L/TTtj«i 

4X«i. 

$ © + * >mi«±tc y- f &imr£Si- o r an $ nfc 



WE 7- K«LhK* 1 (MMill*«RS"rftI«It. 
WiE-b;UTU-fiR«OFL"f> • **** • 
(c*$ it S &ffi© FU-f ^WflfcTiMfoP 3 > £ * F -r £ 
F*5i3>#i> F7 - -7yteJ:y ; fliIfBFU-/> • ^ + * 
• v - *«*R»c'*jW £ V -^ffiif^cTSSB*^ > * ft 
F T -5 + f >.Vs $ 3 > ^ f F y -5 ?%mUM 1 ©3fe3tB! 

i^SlWOtW^^^l^- F^SrtiTlB'7- FIStC 
BSW fe^K^fiS-rSi i fete. OT§BHr Jl'T b -YM^ 
©mfiH2^SCC)Ptl6 L--CBUlBT^m@, BS^mf*®^* 

buib^ 2 ©ffeff m© WESsBWft* * ^ * ©±2Pme 

±K*tJS-rSSB»CcfliffiE^lBlffl©^l ©3>5»^ F 

fjiB^2©ite^)i©B5fB*i'y , i->^= 3 >^^ F 

7', i/J:tc?pft£;-r-l.gP^fc?g@lB^^ffl©3l2 ©3 > 

£ ? f ^c^ftriBtr y vm.zi>z f f y? y±tc 
sttjtT s SP^tc tr ? f ^««w© 3 > y t> \ * - ju=fe in 

MIB^ 2 ©l»BLhK«ffi?3»tm*«8l b > Bl)IB#a 

4? f 77 y©±«spi ©ra%ffitt-fa««iB»*''' { 
y^ytc*«sti-s^» m»ttJia©3>** f^^- 

^*flSJSST*XSi.- 
Si. 

MIBty F^gi^©3>3'4' F^f->IC3>*^ F 

s Fv>^^^«:rtji^$ti.i.aSt*©tr9 h»*«r 
!B^3©i{SiitM±-CSl,»{ciS¥ : if^lSj. fi-^> BuSBtS 

^©•7 - nmrn^ttt zxmtzM: 

[ SS*JR 2 7 ) *3»*WS«©*«»<c»fiS * hfc w 
M I S \-=>>V>7>*iL, 

piiBMI S F^^^^^^^^^tt^itC^Sti 
fcmi©i6^.)®<t. 

mia^ i ©*e»$i*3te«»&*?Bj£;5 mib f w 4 > 

• V - *<WS© ^ %©-?3 ©^^T^* 5 3 > ^ 

f ufc f y f s.3 > y ? f y 7 y <t > 

tiIIB» 1 ©IM*lft*9KS*i6JWBJiSS fJfB F U > 

9 f ufc++^>'^y3>4f 4? Fy^yi. 

WIB*l<!Me»iW©±H«!l«:JigBSSh. TSP^®. 

5- 
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webbum** +>*is $ fgts*m{mfe±t>zfcf&2 ft 
m^m 2 mmftLkicBfiiz ft. ariam 2 <Dsmmicm 

©±*Sffi <h ©RS %&&lir 4 * +. / < 5/ * %@1B& £ . 
iulSJil 2 ©*6t6flLh«:»fiS3 n. liulBS&2 OttKllttca! 

ma > * * h if<o±mmicmm s ft*, e * h > 

Mi. 

ft £<!: ±blcmZW3 <Dt^WLkt>C&l&$titcV 

-c. 

t? y in*. -e*T,-en±g[5©^ns*5jgffi£Dii8PS j: 
0 1 Eua» ?- - ^©flM^w-r s c t &&Wi t r 5 ¥ 

1TS*3l(**lg©Sij5i«:BRO'r. S9i2# + -^>£©?&/?S; 
&tc. iiiria£JBISK1*6K:*5W 4JSra*6»B«:®W/cpg 
nU&M&ZfclblCA 1 . AlCu. AlCuSi, C 

tLtc¥-m&&ffi..kzu*<\ gm&sf-t&itztitcM 1 ©*e 

Su!S3t 1 ©J6^®©*®±tc]lKCcjfJii5t$n/fc5!isSim#* 
Hi. 

t s ft /eg? 2 ©sfc^ii t . 
mnagi 2 otetuB fc mvm tcjB« s ft tc tr 7 * - z 

tle*5«fc^4CA 1 ; AlCu. AlCuSi, C \i<D'P 
& < t ii—o<Dtfn& 7 P- £ ft"C ft 9 , mil t*7 * 



3 1 ] I8*JI 3 0 iE«R©#3gf*a£gK::teV» 

T, 

«5ia±g|5Hegs 0 Hi l/Etto±ffi««:aWB«j«:w^ ^ * 
Jf . T i N^^^JS. T i J 2)\,m<D\.*-?t\fri)Wl&Z 

[ 11*9 3 2 ] tmm 3 1 iasK©*^siatc*ji,> 
r. 

f)lB±glJm@BX ^ Hi UiB^WitCaMiR^tc^^g ixtcW 
A%)\>m. T i NH. TiJiti. x^'f ^^«:J;o-C^ 

[W*iS3 3] 18*^3 0 7iS3 2©U-Th*U^«: 

frfBtf bs^tt. A K AlCu. AlCuSi. Cu 

©^v«c < i fc— p©w*ffi^ act t b fc*^ 

[11*113 4] SS*^3 07b^3 3©li-T*a*UlI«: 

ia«©i£!SE<*iUBcc*$i,»r . luf a±gi5?s@^ ») m libs. 

A 1 . AlCuSi. AlCu, Wy^;K T i N 
^ * Jl/. T i M ZWptS. < t 4>— 0©t*Jf4%W-r* C 

[»«3I3 5] IS*I13 0 7bM3 4©U-rti^llIK 
iEiS©#3S#SSSK:*5i,»-c. wias 1 ©Jfii^Jl±K:SijlB 
±§Bmtsm n tu LiBi® tin— iBi?.iir^§ tifc^ 1 m 

[ mm 3 6 ] N4»X 3 5 Btt<D3£*tt£MtC fel > 
T. mliB^ 1 SSBfStt. < i fcmrfB® 1 ©t bSP. 

mw.m 3 7 ) mm 3 0 isi6©*3n*iia«c*5i,> 

T. 

Buses 1 ©tfi«ts©Jb75rr. *-3«tie»2 <D%mm<oT 
^tcjBfiSSfi. «ra*s^P-Jifb§n/cm3©JMfll<t. 15 
lam 3 ©*esaBrtrca»i£*wB)j£S ft > wia^ 1 © e 

h«g=J > ^ *>V-5 ^©±iSSPtCTiS§P* 5 3 i' h r 
5^3©t'-^ !-ffirj>^i; h7'^d/£4S 6«:A<tb. 

miBiR 3 © tr » ni3 > ^ y if it. mam 3 ©$e 

igagtCStRWtC^Sftfca^^i'h^-^rtSraftS 
J;5(C. Al. AlCu. AlCuSi. Cu©4>&< 
t i> 1 ootm* 'J 7 P - $ ft r Jfe -5 C £ i t Z> 

(W3J013 8] . ii3#if?3 7flBttCD^M^S(C4$l> 

BljIB^ 2 <Omm i BU IB* 3 CDKMW ©H IC . fliJSBBUlB 

» 2 vmrnmizmtRWcjimz ntc^>^^ y 

it b -c wia±e wffitc^t $ ft fc±a5«ste o tu lew 

£. tWB±»*fiW»)HlUS«il5l— ffiWB-CjgtfESft 



mm. 

[18*31 3 9 ] -*#©«H!fl«:4>& < t *> 2 atLh© 
418. 

WE* * ©J&RfcOI«. 

1 <D«IE«&Jdt*"** 1 WBBJ&I84 . 
MIBSg 1 ©WLhfc«rieB*<*«*JBfiST *g§m#I8SJf5 

IgOt0^tn*>t 0. 5X 1 33. 322P a«± 
500X133. 322P a ITFOmSTF^^MS. 1 

T **»«*««©«*#& 
[ H439I 4 0 3 3 9 IB*t©*ilW**K©*8fi# 

tinEWBET©««l»ffl*. 0 • 5X133. 322Pa 
JJJ± 500X133. 322Pa £!T©H^£rffiT£> -5 
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t^«^v>^ETSfc«^^>^Etb i %ia±©#@am 

[18*9 4 1 ] HI** 3 9$?c«4 0 f B«S©*Sftj£ 

g©isi*^a«: fat »*c . mzmn.#mwmn<*mv * 

[II«JH 4 2 ] 11**8 3 9 £ fc « 4 0 IE$£©^«(*IK 

©missus* t^fefticttWkit 

gB©SB£:££. 

[ ifi#Ji 4 3 ] 4 tciaa©¥.s]w«s«©iawr 
Stcijur. tiflBfil 3 ©afii&Jlt ©£$##. ^ftust 

[ It*® 4 4 ] It**! 1 6 lC!B«&©3Ugft&fitC*5 
■C. fTiBlfS 3 ©^^©^RS;^* 5 . M-(tIiS. Mfgfc^ 
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